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SOME REACTIONS MUSCOID DIPTERA CHANGES 
ATMOSPHERIC PRESSURE! 


WELLINGTON? 


Abstract 


Laboratory experiments are described that demonstrate that the antennal 
aristae muscoid Diptera are sensitive slight fluctuations pressure, acting 
external baroreceptors. Further experiments show that the increase 
activity exhibited flies low pressure kinetic nature, lacking any 
directional element, while the reaction flies manually-produced pressure 
waves that vibrate the aristae tactic baronegative sense. suggested 
that the erratic prethunderstorm flight muscoid Diptera results largely 
from such baronegative response localized pressure changes. This suggestion 
based laboratory observations the reactions flies under simulated 
storm pressure patterns. 


Introduction 


The primary response dipterous insects slightly decreased atmospheric 
pressure was shown (Wellington (8)) general increase the activity 
these insects. The present paper contains report some observations upon 
the effects changes atmospheric pressure within the surface pressure 
range upon various species muscoid Diptera. series experiments, 
which was designed demonstrate the presence baroreceptors these 
insects, described, and discussion some aspects the pressure reactions 
the flies included. 


Reactions Localized Increases Pressure 
METHOD 


The insects used the series experiments described this section and 
the section following were all field-collected adults. The species selected 
for these experiments were restricted some the representatives the 
muscoid group and its allies, order provide basis for subsequent com- 
parative studies. The following representatives were used experimental 

Calliphora vomitoria (Linn.), specimens; (Meigen), 20; 

Lucilia sp., 30; Pollenia rudis (Fabr.), 15; Musca domestica (Linn.), 15; 

Sarcophaga sp., 10; and, addition, specimens unidentified 

tachinid. 


Contribution from the Division Forest Protection, Province Ontario Department 
Lands and Forests, Toronto, Ont. 
Insect Ranger. 
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The comparative ease with which resting hovering flies avoid being struck 
with the hand with unperforated ‘fly-swatter’ well known. has 
been thought that the flies possess some means detecting pressure waves 
built the hand the ‘swatter’ motion. That the stimulus evoking 
escape dodging reaction not wholly visual, and that there does exist 
some external baroreceptive apparatus borne out the work Gaffron (1). 
These experiments, which were confirmed the present work, showed that 
muscoid flies inside closed glass jar were longer easily startled any 
sweeping hand motion made outside the the present work, this was 
found true, with the qualification that the motions the hand must not 
produce any sudden change light intensity. 

Early experiments the present work were designed demonstrate that 
sensitivity localized pressure changes major importance the escape 
reactions flies. Normal flies that had been kept 40° were removed 
individually from the refrigerator and transferred dark-room kept 
room temperature. For the experiment, fly was placed upon surface 
marked out 3-in. squares. Under dim light, the position the fly was 
noted diagram corresponding the marked surface. All normal flight 
was then inhibited excluding all light. Since the fly was still slightly 
chilled, did not walk about readily, but, ifa hand pressure-wave was directed 
towards it, the insect could heard flight for fraction asecond. When 
the dim light was turned again, invariably the fly was found have changed 
its position two three inches, that occupied different square. Such 
movement from one square another took place total darkness. The 
movement occurred only after pressure stimulus, and the direction the 
movement was invariably away from the approaching pressure wave towards 
the area least intensity. 

Naturally, possible that startling could have been the result 
visual stimulus, perhaps through the ocellar detection hand form the 
darkness. This was precluded substituting place the hand motion 
either gentle blowing light jets air from small hand pump. Again, 
long the moving stream air contacted the fly, the insect could heard 
fly briefly the darkness, moving enough that was found 
different square. Although the short buzz indicated that the movement was 
flight alone, can demonstrated, brushing spot luminous paint 
one both wing tips the fly under test, that flies left their own 
devices not walk about the darkness and come rest different 
square any case. 

The above experiment was performed times with each flies. 
indicates the presence pressure-sensitive apparatus the species tested. 
early experiments during the search for this apparatus, vaseline was used 
neutralize parts the body surface against pressure waves. However, the 
search for baroreceptors progressed, was found that collodion was superior 
vaseline for this purpose. Both substances rendered treated area in- 
sensitive, but collodion hardened quickly, and did not adhere any appen- 
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dages fly attempted remove from treated part. Moreover, once 
the site the baroreceptors was located, was necessary use substance 
with better staying qualities than vaseline, since the same treated individuals 
were tested successive days prove that there were discrepancies 
their reactions. Collodion used this fashion has apparent harmful 
effects upon the flies. 

Parts given fly were covered progressively the following order: 
the abdomen; the thorax; the head, exclusive the eyes, mouth parts and 
antennae; the upper surfaces the wings; the halteres; the legs, excluding 
the joints permit normal movement; and the antennae. was necessary 
test the reactions the insect after each part was covered. 

Ether was the only anaesthetic available quiet the flies sufficiently for 
their coverage with neutralizing film. Since care was taken keep the 
eyes, the mouth parts, and the spiracles free the film, ether proved 
unsatisfactory, because flies given safe amount recovered from too quickly, 
whereas longer exposure the ether made necessary wait several hours 
before the behaviour the flies became normal once more. Therefore, the 
following technique was used quiet the flies for manipulation. 

refrigerator tray containing uniform layer ice was used. the 
surface the ice was placed used glass photographic plate, cut fit the 
tray, with layer muslin taped the upper surface the glass. The glass 
provided dry, but relatively cold working surface, while the muslin was 
rough enough keep the inert fly from sliding the smooth glass when 
touched with brush. fly taken from the refrigerator and placed this 
remained chilled, and could easily manipulated for neutralization. 
Moreover, when was removed for test after the neutralization any part, 
the fly resumed normal room-temperature activity within few minutes. 

The method outlined above permitted rapid testing treated flies. How- 
ever, when the baroreceptors were located, ether was used anaesthetize 
flies for all further coverages with collodion, since was possible cover the 
baroreceptors few seconds, and the flies were given minimum exposure 
the ether, which quieted them for only one two minutes. Recovery from 
such brief anaesthetizing was rapid. 

Actual pressure-wave tests applied after the neutralization any part were 
made hand motions, blowing, use small hand pump. The 
use the latter two methods eliminated any occasional startling the treated 
flies solely visual stimuli. However, the magnitude air currents pro- 
duced these means could not controlled easily could that waves 
produced the hand. Consequently, all three methods were retained through- 
out the experiments. The danger any light reactions masking the presence 
absence reactions manually-produced waves was 
keeping fly under test between the hand and the source the strongest 
light. 

Early tests this nature were carried out wire-gauze cage, but after 
the location the baroreceptors was found that such cage was unnecessary, 
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since flies with neutralized baroreceptors were relatively easy control. 
Consequently, most the later tests treated flies were conducted outside 
the cage for ease observation. However, was found that the use sus- 
pended cheesecloth resting surface for the flies was then necessary, for 
impenetrable surface, the back pressure from strong wave sometimes caused 
treated fly take flight, through loss its footing, thus indicating type 
sensitivity that did not actually occur. Normal flies could startled 
easily cheesecloth surface any solid material. 

All experiments with treated flies were done light, indicated the 
remarks above. During these tests, and during the series confirmatory 
wave tests begun after the location the baroreceptors, caged, normal flies 
were used controls. Any type pressure stimulus applied treated 
fly was also applied normal fly the same species, and direct com- 
parison was made their degrees reaction such stimulus. 

later experiments, was found necessary resort amputation 
successive segments the antennae. was found that such amputation 
gave valid results provided that least hr. elapsed before the treated indi- 
vidual was subjected any further test stimuli. After the rest period, 
the next pressure tests were begun, and the reactions each treated insect and 
its controls were observed before. 


RESULTS 


Progressive neutralization the body parts with collodion showed that the 
site the external pressure-sensitive apparatus the species tested was 
limited the each antenna. the aristae alone were encased 
small drops collodion, the fly treated was rendered completely insensitive 
slight localized pressure waves. Waves the same magnitude less 
caused the normal controls take flight immediately. Similarly, fly with 
only its aristae exposed retained its sensitivity. 

Such behaviour the part neutralized flies persisted through pressure- 
wave magnitudes ranging from the slightest wave causing the flight 
normal control and including the wave strength produced moderate 
hand motion. For the present, ‘moderate’ hand motion may defined 
that degree movement employed warding off annoying fly, distin- 
guished from the more vigorous movement employed attempt kill 
resting fly. will seen that certain amount individual variation 
exists this definition ‘moderate’ motion. For the present purpose, 
however, will suffice. 

More vigorous movement producing stronger waves caused the treated flies 
cease any casual movements and cling the resting surface, while 
sudden waves the same intensity again resulted flight the controls. 
However, steady air flow similar intensity produced the same cessation 
movement and the beginning the clinging the part the controls 
that exhibited the treated flies either for the sharp, strong waves for the 
strong, steady air flow. Such clinging reactions are not the same category 
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escape reactions, and hence may neglected for the present purpose. 
view the above results, would appear that the aristae the species 
tested may considered the site external pressure-sensitive apparatus, 
which set vibration any sudden local increase air pressure, and which 
thus aids the production escape reaction the part the flies. 


When was found that the aristae functioned pressure-sensitive appar- 
atus, amputation successive portions and segments the antennae was 
begun attempt follow the sensory path towards the brain. Each 
segment the antennae was removed turn. Corresponding segments 
the two antennae were removed the same time, and pressure tests were 
begun after each rest period noted previously. 

The nature the location muscoid antennae, and the fashion which 
they are employed supporting structures for the baroreceptors, necessitated 
bilateral amputation each segment turn. Although the antennae are 
paired structures, this case unilateral removal segment produced 
circus movements, nor did produce any noticeable change the type 
pressure reaction obtained from the reaction exhibited prior the unilateral 
amputation. The remaining intact segment the pair continued receive 
stimuli from all possible angles possessed any sensitivity pressure 
waves. 

normal flies, removal the apical third each arista reduced the 
sensitivity pressure waves observable amount. Waves produced 
slight hand motion that were sufficient startle normal flies evoked 
response from the flies with such clipped aristae. Removal the apical two- 
thirds the aristae lowered the sensitivity such extent that 40% the 
total number flies (vide list species) gave marked response even 
vigorous hand motion the equivalent pumping. The remaining 60% could 
startled, but only strong, sharp waves. Removal all but the stubs 
the aristae resulted the disappearance sensitivity pressure waves. 

flies bearing aristae covered with collodion, removal the apical portions 
the distal lobes the antennae did not bring about return sensitivity. 
However, the complete arista-bearing segments (the distal lobes) were 
removed, and care was taken that injury was done the pedicels, sensitivity 
pressure waves returned some extent. However, while flies treated 
still responded pressure waves even light intensity from above, from the 
sides, from the front, they could startled only with great difficulty 
air jet moderate intensity moving from point behind them. 
the wave from behind was very strong, resulting turbulence enabled the flies 
detect the disturbance. these cases, however, the direction escape 
was the side, rather than forward away from the original source the air 
current. Normal flies with uncovered aristae that subsequently were sub- 
jected removal the distal lobes behaved the same fashion the flies 
described above. 

While baring the conjunctival plate each pedicel resulted partial 
return sensitivity, interest note that the amputation the pedicels 
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their coverage with collodion resulted the final total loss sensitivity 
pressure waves. Unisegmented flies could still forced change position 
exposing them strong air blast, but this reaction can hardly placed 
the same category the evasive action normal fly when exposed 
light pressure wave. From the standpoint direct observation, there was 
comparison between the actions normal startled flies, startled flies 
bearing portion the antennal system baroreceptors, and the lack 
evasive activity exhibited flies with neutralized amputated aristae, 
flies with unisegmented antennae. 


II. Reactions Varying Pressure and Lowered Pressure 
METHOD 


The experiments presented the preceding section showed the mechanism 
which certain muscoid Diptera receive sudden, relatively slight increases 
atmospheric pressure. The results these experiments themselves 
have little apparent bearing upon the increased activity that proved 
the reaction decreased pressure noted previous paper (Wellington (8) 
Consequently, other experiments, which are reported here, were performed 
small pressure chamber with normal flies and with all the types treated 
flies described the previous section. These experiments were designed 
determine the function the baroreceptors the reactions flies decreased 
pressure varying pressure. 

Groups flies all experimental types were placed glass jars covered 
with gauze tops. These jars were placed pressure chamber which was 
connected manometer and vacuum valve and needle valve 
set the vacuum line made possible control the pressure closely. With 
these valves, was possible keep the pressure pumping and down over 
minimum range mb. (millibars), drop the pressure any desired rate 
and steady almost instantly any desired level. The chamber was fitted 
with glass port that the actions the enclosed flies could observed. 


each the following pressure experiments, one jar (A) contained speci- 
mens that had the aristae covered with collodion (4); those that had the aristae 
removed (2); those that had the bared pedicels covered with collodion (2); 
and unisegmented flies these types previously had exhibited lack 
sensitivity pressure waves. The second jar (B) contained normal indi- 
viduals (4); individuals with partially clipped aristae (3); and those with the 
conjunctival plates the pedicels exposed (3) These types previously had 
exhibited more less sensitivity pressure waves. Duplicate jars (A-1) 
and (B-1) were left outside the chamber used controls the observa- 
tions any changes activity the specimens under test. Each jar con- 
tained flies, and the complete series experiments described below was 
repeated times all over period five days. Flies that died were not 
replaced jar, but new jars were added, that 130 flies were used during 
the time the experiment. 
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the times the pressure experiments were done, the atmospheric pressure 
varied between 1008 mb. and 1005 mb. Consequently, provide median 
point for the ‘pumping’ experiments described below, the pressure the 
chamber was lowered 1000 mb. and held steady until each experiment began. 
the first set five consecutive experiments performed any and 
groups, the pressure was pumped and down rapidly successive 2-, 4-, 
6-, 8-, and 10-mb. steps. For instance, typical set pumping ranges was 
1001-999 mb.; 1002-998 mb.; 1003-997 mb.; 1004-996 mb.; and 1005-995 mb. 
each pumping range, the pressure was raised and lowered rapidly over the 
range times, average rate two three seconds per cycle. rest 
period was permitted between successive ranges. 


The second set two consecutive experiments followed immediately after 
the one outlined above was completed. this second set, the pressure was 
first dropped sharply mb. from starting pressure 1000 mb. The 
lower point was reached within two three seconds, and the pressure was 
immediately steadied and held the low point for three minutes. was 
then returned 1000 mb. and the run was repeated. This was done times 
succession. The second experiment this set consisted slower pressure 
drops two minutes each over the same pressure range, with steadying and 
holding the low point the range before. This experiment also was 
repeated times. 


The final experiments the pressure series consisted both five-second and 
two-minute drops from room pressure mb. Again the low pressure was 
maintained for three minutes. Each type drop was performed times. 


was thought that the ‘pumping’ experiments might result some sen- 
sitization the treated insects, thus yielding spurious results for the drop 
experiments. Consequently, after plus group had been subjected 
the experiments outlined above, the group was later subjected the same 
experiments the reverse order subsequent days, undergoing the ‘pumping’ 
experiments last this reversed series. During all the above experiments, 
comparisons were made between the activity the and groups the 
chamber and that the A-1 and B-1 control groups outside the chamber. 


RESULTS 


The flies comprising the test groups classified (A) reacted the chamber 
experiments the following manner. During the ‘pumping’ experiments, 
their activity showed increase over that exhibited both the A-1 and the 
B-1 control all these groups rested quietly, occasionally 
moved about the jars, exhibiting signs undue restlessness. During the 
mb. rapid-drop experiments, the group flies again showed signs 
abnormal activity. However, between sec. and one minute after the low 
pressure point had been attained and held, the flies became restless, and 
exhibited marked increase flight activity over that both the A-1 and the 
B-1 controls. During the mb. slow drops, increase the flight 
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activity the groups again became apparent after the first sec. one 
minute the dropping time. This activity persisted while the lower pressure 
was held. During the slow drops 950 mb., the same increase activity 
occurred after similar time interval. all the cases noted above where 
group flies showed increased activity lowered pressures, their activity 
returned normal when the pressure was returned the starting pressure. 


The groups flies classified (B) reacted the ‘pumping’ experiments 
the series showing greater activity than did any the contemporary 
A-1, B-1 groups. long the pumping continued, either over the 
mb. range the extreme mb. range, the group flies responded with 
marked increase activity. Normal flies this group type exhibited the 
most marked reaction, their flight times appearing frenzied. Flies with the 
aristae shortened clipping, those with the conjunctival plates the 
pedicels exposed, responded with increased activity, but most these indi- 
viduals did not reach the frenzied state exhibited the normal flies, unless 
normal fly actually came near colliding with them. Nevertheless, the 
activity these treated flies was noticeably greater than that exhibited either 
the treated flies the and A-1 groups, the normal flies the B-1 
groups. order determine whether the hyperactive state the normal 
flies the groups during the pumping tests was responsible for the increased 
activity shown flies the same groups, normal flies occasionally were 
included groups during the pumping tests. While they exhibited the same 
flight characteristics under such conditions, they did not create any undue 
restlessness among the treated group flies comparable that commonly 
shown the treated flies the groups. 

All the group individuals increased their activity much the same 
manner that noted above during all types drop experiments. This 
activity persisted long the low pressure was maintained, with the im- 
portant qualification that frenzied activity was noted among the normal 
flies when the pressure was held steady the low points. The increased 
activity vanished when the pressure was returned normal. 


was found that the reactions both the and the group flies remained 
consistent whichever order was selected for the performance the chamber 
experiments. Flies that showed reaction ‘pumping’ reacted 
whatever point the sets experiments such pumping occurred. Similarly 
flies that gave reactions pumping were consistent their lack response 
it. All the flies responded maintained low pressure even when they 
were subjected the drop tests first (i.e.—without any previous ‘sensitization’ 
through subjection pumping). 


III. Discussion 


Several factors worthy further consideration emerge from the results 
the foregoing experiments. the first place, evident that the species 
muscoid flies tested possess external pressure-sensitive apparatus, which 
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restricted the antennae. this apparatus that enables normal fly 
the field evade attack escape crushing falling object. 

the normal fly, the aristae function the external baroreceptors. They 
are set sudden vibration are suddenly bent when they are contacted 
oncoming localized wave pressure. The possession one arista suffi- 
cient for the efficient reception such pressure stimuli. However, the effi- 
ciency reception seems vary directly with the length the arista. The 
foregoing experiments showed that flies possessing only partial aristae respond 
less markedly pressure waves than normal flies. this point, should 
pointed out that the flies with clipped aristae are slower their escape 
action than are normal flies. difference lies the fact that shortened 
aristae not vibrate easily, since they lack the more flexible tips. Con- 
sequently, flies with shortened aristae are insensitive slight waves that 
produce immediate reaction normal flies. noted previously, the 
shorter the aristae, the less sensitive are the flies, that vibratile length 
seems the most important factor for efficient wave reception the 
aristae, while the degree pectination plumosity apparently 
slight importance such reception. Tachinids with bare aristae startle 
easily calliphorids other muscoids that possess more elaborately 
fashioned aristae. 

While evident that the aristae function external baroreceptors, 
equally evident that the transmission the stimulus the brain intimately 
linked with some apparatus present the pedicels the antennae. Exposure 
the conjunctival plates these second segments results partial retention 
pressure sensitivity, while the removal the pedicels their coverage 
with collodion results the loss wave sensitivity. results suggest 
that Johnston’s organ, its equivalent structure the pedicel may have 
more than one sensory function. Imms (3) notes that Johnston’s organ 
presumed have auditory function, but, since sound fundamentally 
pressure-wave phenomenon, seems logical suppose that pressure 
vibrations far grosser nature than those acting auditory stimuli may 
also transmitted this sensory apparatus. 

present, the above reactions must considered typical only for the 
species muscoid Diptera tested. Although might assumed that the 
same mechanism prevails other arista-bearing Diptera, not certain 
what pressure-sensitive apparatus present nematoceran brachyceran 
Diptera. Preliminary experiments with Culex spp. indicate that 
the whorls flagellar bristles function the aristae muscoid Diptera, 
might perhaps expected, but further work with such forms necessary 
before any definite conclusions may drawn. 

The preceding discussion has dealt with the reactions muscoid Diptera 
localized increases air pressure. The following discussion deals with the 
results the pressure-chamber experiments Section II, and the bearing 
that all the results presented this paper have upon the results and sugges- 
tions presented previous series papers (Wellington (8, 10) 
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The fact that muscoid Diptera possess baroreceptors that cause them 
dodge away from sudden local increases air pressure may provide clue 
more complete understanding the erratic flight paths followed muscoid 
Diptera before this fact considered relation the 
actions the flies under the experimental conditions reported Section II, 
all these observations may combined provide workable explanation 
the erratic prestorm flights. 

has been observed that muscoid Diptera become nervously active 
thunderstorm approaches. When the storm breaks, many the flies become 
comatose. Gourdon (2) suggested that the coma might the result ozoni- 
zation the atmosphere during the storm. (4), the belief that 
varying pressures had lethal effect upon the flies, attributed the nervous 
activity before the storm and the subsequent comatose condition that resulted 
the advent the storm the rapidly falling pressure that characterizes 
oncoming storm. far the nervous activity concerned, this belief 
seems more less correct. However, Wellington (8) showed that low 
pressure within the surface ranges, the rate fall the pressure had 
harmful effect upon the flies. was suggested, therefore, (Wellington (8) 
that the increase activity observed was the result positive response 
decreased pressure. view seemed borne out the observations 
Underhill (5, the increase both feeding activity and the general 
activity simuliids regions low rapidly falling barometric pressure. 
The experiments reported the present work present the matter slightly 
different light. However, before engaging more detailed discussion 
revisions the above suggestions, necessary discuss certain charac- 
teristics thunderstorm pressure patterns. 


examination barograph trace for the half hour immediately preceding 
thunderstorm will reveal rapid, unsteady drop pressure. the last 
few minutes before the storm breaks, further, sharper drop pressure takes 
place. The over-all drop during the half hour amounts several millibars. 
However, the trace the pen over the rather close time scale the barograph 
does not reveal the true action the air pressure during this time well 
does the action the column mercury barometer during the same time 
interval. observation the mercury column required note that 
vertical pumping movement, which becomes more violent the storm 
draws nearer, occurs it. Although the general movement the column 
shows tendency towards fairly rapid decrease pressure ahead the storm, 
barometer readings are taken every half minute, will found that any 
instant the column may indicate increase pressure over that given the 
previous few readings. Thus, there are continuous and rapid fluctuations 
the pressure that may amount over-all pumping range some mb. 
minus mb. about the median point) the last quarter hour 
before the storm. This pumping the result the ever-changing, complex 
air-current pattern ahead the storm. 
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The pumping action barometer shows clearly that the pressure pattern 
ahead storm changing constantly. Such changes take place both 
vertically and horizontally the atmosphere. Through these changes, 
possible have sharp, local increases within cubic foot more the 
atmosphere, even during rapid drop the over-all pressure pattern. 
tedly, these increases may less than millibar force, but will seen 
that they are ample for the function ascribed them succeeding para- 
graphs. 

will recalled that normal flies reacted violently continuous ‘pumping’ 
the laboratory, even over the short range They also dodge away 
from hand pressure waves. The flies that reacted pumping action the 
ptessure chamber hand motion were those that possessed all part 
the baroreceptor system exposed condition. 


The pressure wave produced ‘moderate’ hand motion, defined 
Section was measured with manometer, and was found equivalent 
not more than 0.3 mb. the field, the pumping barometer indicates 
pressure changes whole millibars. the field the laboratory, less 
than half millibar pressure applied locally required cause fly 
change the direction its flight suddenly. Therefore, suggested that 
normal flies exhibiting erratic prestorm flight the field are actually respond- 
ing localized waves pressure occurring ahead the storm. 


this point, should recalled that, while only flies that possessed baro- 
receptors reacted localized waves pressure, both the flies lacking baro- 
receptors and those possessing them responded slowly falling pressure, 
steadily maintained low pressure. Therefore, apparent that 
definite distinction must made between the increase activity resulting 
from dodging erratic flight reaction localized increases fluctuations 
air pressure and the increase activity exhibited reaction generally 
lowered air pressure. 

probable that the reactions muscoid flies thunderstorm pressure 
patterns closely approximate those that are suggested the following outline. 
storm approaches, the pressure begins fall; slowly first, and then more 
rapidly. The falling pressure activates the flies was shown previous 
paper (Wellington This increase general activity corresponds 
that exhibited all types experimental flies the present work. 
this type activity that related the noticeable increase the attacks 
biting Diptera such the simuliids and Stomoxys calcitrans (Linn.), and 
that causes other diurnal Diptera fly more readily. 


the storm draws nearer, localized variations pressure are superimposed 
upon the general fall the pressure. These local waves evoke second type 
activity response, the case muscoid Diptera. The muscoid flies are 
stimulated sudden, sharp pressure changes, which, although relatively 
slight, are local enough nature produce the same sort directional 
reaction that produced hand motion. This additional pressure reaction 
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brought about solely the stimulation the baroreceptors, and super- 
imposed upon the generally increased activity already present. 

not suggested that the flies are ‘startled’ these local changes 
pressure, but rather that the insects exhibit the same reorienting reaction 
any localized wave, regardless the source that wave, provided within 
the range sensitivity the aristae. this the case, the nervously active 
flies observed before thunderstorms would actually automatically and 
frequently reorienting their flight their aristae were stimulated rapid 
local fluctuations pressure. The fact that the falling pressure brings about 
general increase activity would intensify the violence their reactions 
these fluctuations. 

seems that something this nature occurred one previous experiment 
described earlier paper (Wellington this experiment, the 
pressure was raised and lowered rapidly, and was reported that the flies 
maintained increased activity. Although the time the activity was 
thought the response low pressure observed other experiments 
the same series, further consideration indicates that the activity this parti- 
cular case resulted from the stimulation the baroreceptors. 


The unnaturally erratic flight exhibited muscoid Diptera immediately 
before the onset thunderstorm agrees well with that which would occur 
through the sequence reactions suggested above. seems highly probable 
that actually chiefly reaction localized increases pressure that 
stimulate the baroreceptors, with this reaction superimposed upon the generally 
increased activity caused decreasing pressure. 

was found impossible fatigue the baroreceptors the flies during 
the pressure-chamber pumping series experiments. Consequently, nothing 
resembling the comatose state flies observed the field after the arrival 
storm could produced experimentally. probable that this comatose 
state results simply from change the rate evaporation brought about 
the storm area proper. 

previous papers describing the reactions flies reduced pressure 
(Wellington (7, 10) the reactions muscoid Diptera prior thunder- 
storms and the reactions Diptera slightly decreased pressure were loosely 
grouped together under the term ‘barotaxis’. Considering the results reported 
this paper, seems advisable regroup the various pressure reactions 
Diptera within more rigid terminology than the one previously employed. 
The general increase activity exhibited Diptera when the insects are 
subjected slightly lowered pressure cannot considered true 
‘taxis’. Since the reaction devoid any definite directional element, 
more properly classified kinetic reaction. the other hand, the definite 
directional reaction muscoid Diptera localized increases pressure 
waves) may classified true taxis. Because the 
exposed location the antennal aristae, unilateral amputation either one 
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does not result anything akin circus movements when stimulation 
renewed. However, the instantaneous nature the reorientation demon- 
strates that the response tactic baronegative sense. 


10. 
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VARIATION BONASA UMBELLUS, WITH PARTICULAR 
REFERENCE THE SPECIES CANADA 
EAST THE 


Abstract 


study 624 specimens Bonasa umbellus shows that variation the 
species eastern North America consists loss red pigment from south 
north. Westward Canada there reduction black resulting paleness 
and greyness. variation resolves itself into eight subspecies, which can 
grouped into two based the potential for redness. The 
ratio colour phases and most Canadian races has been worked 
out. The type locality has been determined Belvedere, 
Alta. The race canescens Todd found valid and the evidence presented 
the application simple quantitative tone value scale. Its range 
extends from James Bay central and western Ontario, consequently the range 
togata greatly restricted Ontario. Minor refinements the ranges 
other races are presented. 

The incidence the red phase higher females, the percentages occur- 
rence suggesting that this phase sex-linked recessive variation 
designated more prevalent males and may con- 
trolled dominant sex-linked factor. 


Introduction 


The collection ruffed grouse the Royal Ontario Museum Zoology 
has long invited study and classification, but meagre representation the 
species from the southern part its range has been deterrent. Now, 
the light the thorough revision Aldrich and Friedmann (1) satisfactory 
approach possible and some contribution the subject variation this 
species can made. The Museum’s collection consists 439 skins. Through 
the kindness Dr. Rand additional 173 skins from the collection 
the National Museum Canada were made available for study. Also, 
dozen key specimens representing two western races were loaned the 
United States National Museum through Dr. Herbert Friedmann. These 
bring the total specimens examined 624. The number specimens 
that originated from scattered localities the United States small but has 
served demonstrate the bases for the interpretations Aldrich and 
Friedmann. Examination the extensive Canadian 
confirms their work but extends some respects. 


VARIATION Bonasa 


Plumage variation Bonasa umbellus probably complex will 
found any species bird. addition distinctive age plumages (natal 
down, juvenile, and adult) there moderate sexual dimorphism. (The 
following sex characters usually hold: the ruff the male larger and 


Manuscript March 1946. 

Contribution No. the Royal Ontario Museum Zoology, Toronto, Ont. 
Curator, Division Birds, and Assistant Director, Royal Ontario Museum Zoology. 
Division Birds, Royal Ontario Museum Zoology. 
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displays more metallic colour sheen; the subterminal band the tail 
complete, not broken the central pair feathers the female; and the 
upper breast crossed band dark feathers, not mottled broken 
pattern dark spots suffusion warm colour the female.) Also, 
the ruffed grouse recognized classic example dichromatic species; 
commonly expressed, ‘grey’ and ‘red’ phases occur all popu- 
lations. Variation further complicated the fact that phases are 
bridged graded intermediates. addition, apparently all populations 
produce individuals that display erythrism respect the ruffs, the dark 
subterminal band the tail, usually both, and rarely also involving other 
markings the plumage that are usually black. This type variant, 
which shall call ‘copper-trimmed’, may either sex and associated 
with both the grey and red phases. Also, anomalous individuals occur, 
probably all populations, that not fall into the categories mentioned 
and that are markedly unlike the local stock that produced them. Further, 
should mentioned that though specimens may grouped sex and 
age, and assigned particular colour phase, grade, type respect 
trimming, two are precisely alike detail pattern, etc. all 
this maze variation there differentiation correlated with geography— 
subspeciation. Racial differences can appreciated only when large series 
are examined, atypical specimens eliminated, and corresponding phases 
compared. add this rather prolonged enumeration the presumed 
heritable variations the plumage the ruffed grouse, should mentioned 
that bleaching and wear affect the colour, tone, and pattern the plumage, 
and that differences have been noticed that are attributable washing skins 
the process preparation. All these factors complicate comparative 
study. 
PROCEDURE CLASSIFICATION 


Uttal (11) and Aldrich and Friedmann have shown that the extent 
feathering the tarsus ruffed grouse correlated with geography. 
accept the picture presented the recent reviewers respect tarsal 
feathering except that would include the ruffed grouse the northeast, 
which display intermediate condition, with the western group the basis 
other characters will shown later. Also have found that colour 
and pattern the ventral surface ruffed grouse are greatly variable within 
given population, seasonally and otherwise, and therefore only secondary 
supporting value working out geographic races. Dimensions have not 
been used the present study agreement with the recent revisers who 
remark dimensions nor seem have any 
significant geographical Our procedure has been compare 
corresponding colour phases the various populations, largely from dorsal 
view. Actually, owing the excess grey-phased birds most Canadian 
populations, racial differences have been worked out largely with them, red- 
phased specimens being used separately and supporting evidence. 
have segregated specimens into the two phases, grey and red, the basis 
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the colour the upper surface the tail and its coverts. Intermediates 
have been referred one phase the other, thus producing only one arbitrary 
dividing line. believe that any selection particular phase col- 
lectors museum specimens would favour the minority phase 
given region. This point important connection with the tables showing 


phase ratios that appear this paper. 


GEOGRAPHIC VARIATION 


broad terms, geographic variation the ruffed grouse, eastern North 
America, consists loss red pigment from south north, together with 
some increase the amount black pigment. These trends are most 
obvious when the dorsal areas specimens series are viewed and applies 
both the red and grey colour phases the species. Westward Canada 
and thence north and south, east the Rocky Mountains, variation consists 
some reduction black pigment, without the acquisition more red, 
resulting comparative paleness and greyness noticed dorsal view 
both colour phases. other words, east the Rocky Mountains, the 
species warmest colour the southeast, with saturation centre the 
lower Appalachians; darkest, blackest, the northeastern forest; and 
greyest the Great Plains region northward, with the coldest and most 
nearly bicoloured condition attained the Yukon and Alaska. 

More critically, geographic variation the ruffed grouse east the Rocky 
Mountains resolves itself into eight races, seven which were recognized 
Aldrich and Friedmann. Racial segregation largely based the tone 
value the dorsal aspect. the predominance colour, i.e., redness 
greyness, considered particularly, becomes obvious that the species east 
the Rockies divisible into two major units. One predominantly 
reddish (in both colour phases), with restricted tarsal feathering and comprises 
four races, the ranges which are contiguous and lie the central-south 
and southeast; the other predominantly greyish (in both colour phases), 
with extensive tarsal feathering and comprises four races, which collectively 
occupy the north, west, and northwest. 

recognize that racial characteristics are correlated with local environ- 
mental conditions. But, addition, the fact that the eight races can 
grouped into two major geographic units and the manner which these meet 
suggest that these units represent what might termed super-subspecies 
possessing some difference their potential for the production redness 
brought about during period isolation the past. The two groups now 
meet somewhat abruptly, i.e., there not intermediate race occupying 
intermediate range, one that difficult assign either the reddish 
greyish group. Furthermore, radical change environment obvious 
where the two super-subspecies meet. view the fact that the appearance 
ruffed grouse the northeast relates them grouse the west, 
suggested that the northeastern population penetration from the west 
not from the south. These observations lead postulate that some 
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isolation was brought about during the glacial period. With the recession 
the Keewatin lobe, the western element with its weak potential for redness 
moved east and with the disappearance the Labrador lobe southeastern 
element with strong potential for redness moved north. 


Colour and tone characters displayed ruffed grouse east the Rocky 
Mountains and their geographic correlation are closely paralleled other 
species. similar situation has been recorded connection with the song 
sparrow (Melospiza melodia) northeastern North America (Fleming and 
Snyder (5) and, note least two other cases without giving details, 
variation the house wren aedon) and the horned owl (Bubo 
virginianus) appear follow the same trend. 


Races Ruffed Grouse East the Rockies 


Aldrich and Friedmann have recognized three races the ruffed grouse 
the central-south and southeastern part North America—the typical 
form, from eastern Pennsylvania Massachusetts and the District 
Columbia; the valley form, monticola, from southern 
Georgia southeastern Michigan and extreme southern Ontario; and the 
mid-western form, medianus, from Missouri southern Minnesota and south- 
western Michigan. accept their discrimination, quoting two passages 
from their paper, which perhaps should borne mind: height 
expression [the characters monticola] found among specimens 
from the mountains the southern part the Appalachian and “If 
this race [medianus] were not separated geographically from Bonasa umbellus 
umbellus Bonasa umbellus monticola, its recognition might questioned. 
There seems less difference between medianus and umbellus than between 
any other two subspecies ruffed grouse herein recognized distinct.”’ 


Because the material used the present study was largely Canadian 
origin, our comments for the most part concern forms occurring north the 
international boundary, thus certain races limited range areas within 
the United States receive little treatment this review. The reader 
referred the work Aldrich and Friedmann for detailed 
Such descriptive matter have introduced the form broad 
characterizations. Comparisons are made between races close resemblance, 
not between each form and the type race was done Aldrich and 


Friedmann. 


Bonasa umbellus monticola 


accept the application the race name monticola the ruffed grouse 
extreme southern Ontario the general basis the recent revision with 
the comment that specimens from this area closely conform the detailed 
description given the revisers and they are similar representative 
specimen from the most southern part the range the form, Hawkins 
County, Tennessee. might expected, certain individuals from southern 
counties Ontario not conform; they are somewhat weaker chroma 


‘ 
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and resemble available specimens from eastern Pennsylvania, etc. 
and southern Wisconsin (medianus, applied Aldrich and Friedmann, 


AFFINIS 

BRUNNESCENS 
CASTANEUS 
SABINI 
PHAIOS 

INCANUS 

MEDIANUS 

10. TOGATA 

MONTICOLA 
12. UMBELLUS 
CANESCENS TODD 


Fic. Distribution the races ruffed grouse (Bonasa umbellus). Solid black spots 
indicate localities from which one more specimens have been examined the authors. 
Circles indicate type localities. The boundary lines races follow those Aldrich and 
Friedmann except where modifications were warranted the present study: for example, 
canescens Todd, 13, distinguished from umbelloides, but its eastern limits are 
indicated uncertain*; the range umbelloides correspondingly restricted and 
slightly modified the region the Canadian the range togata, 10, 
considerably restricted; and the ranges affinis, and castaneus, 
slightly extended. The northern limits range the species are based ecological grounds 
known occurrences but disregard certain records 


The race predominantly red one, quality that holds for both phases 
comparison with ruffed grouse over most Canada east the Rocky 
Mountains. Comparing like phases, its chroma averages stronger than 
togata and the tone value dorsal view averages darker than 
medianus. According the series that has been examined, the red phase 

Only three specimens have been seen from the Canadian Labrador region, one incomplete. 

All were red-phase individuals, plus copper trimming one case. impossible 


definitely allocate few specimens phase. Actually the evidence they present 
suggests affinities with populations the south rather than the west. 


4 2 
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predominates both sexes, but more frequent females (see table below). 
The feathering the tarsus restricted this form. 


RATIO COLOUR PHASES monticola (34 SPECIMENS) 


Black- Copper- Black- Copper- 
trimmed trimmed trimmed trimmed Total 


pointed out Aldrich and Friedmann, the grey phase much 
like that the brown [red] phase With the understanding that 
colour phase intermediates occur, can readily perceived that knowing 
whence specimen originated often essential its classification. 

The range monticola Canada limited that portion southern 
Ontario north Lake Erie and south Seaforth the Lake Huron area, 
Glen Morris the Grand River Valley, and Hamilton the west end 
Ontario. Northward and eastward along the north shore Lake 
Ontario merges with togata. 


Bonasa umbellus togata 

series 210 specimens largely from within the belt from Michigan 
Nova Scotia has been ample reveal the character and trace much the 
distribution this form. Eight specimens were from the type locality, the 
Quebec City region, designated Todd (10). This the most northerly 
the predominantly red grouse populations eastern North America. 
has, the average, appreciably more black pigment its plumage than 
other reddish grouse the east. The reddish colour the dorsal area 
both colour phases tends toward brownish and comparatively dull, 
the chroma weaker. Also, the feathering the tarsus restricted. 

the far eastern portion the range attributed the Canadian 
Maritime Provinces, there tendency toward differentiation from what 
thought typical Our series unselected specimens shows 
trend toward strengthening red chroma and some intensification 
black. These observations, together with the attenuate range 
which interrupted the Great Lakes, suggest the interpretation that the 
population called simply belt intermediates. coarser group- 
ing grouse were employed, such restricting monticola the southern 
Appalachians and making medianus synonym togata might 
rejected altogether and grouse occupying this belt considered intergrades 
between predominantly reddish grouse the south and greyish grouse the 
north. However, harmony with fine divisions that can perceived and 
have been proposed, accept race. 


| 
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The race with the exception the restricted population the 


Maritimes, predominantly grey-phased, shown the table below. 
The Nova Scotia series excluded from the table and presented separately. 


RATIO COLOUR PHASES fogata (185 SPECIMENS EXCLUSIVE Nova 


Copper- Black- Copper- 
trimmed trimmed Total trimmed trimmed Total 


Grey phase |78 (71.6%) |12 (11%) (82.6%) (63.3%) (64.5%) 


Total (83.5%) |18 (16.5%) |109 (94.7%) 


Except for the tail colour, which the determining feature phase, 
the red phase togata resembles the grey phase monticola, and the grey 
phase togata similar the red phase grey races occurring the north 
and west. 


RATIO COLOUR PHASES (25 SPECIMENS FROM Nova 


Black- Copper- Black- Copper- 
trimmed trimmed Total trimmed trimmed Total 


The increased ratio red-phased and copper-trimmed specimens the 
rather small series from the Maritimes has made qualitative comparisons 
with the whole series difficult and probably accounts part for our 
observation relative the strengthening red chroma. attempt 
demonstrate distinctness quantitatively (other than phase and trim ratio, 
see tables above) disclosed significant difference. There tendency 
among Nova Scotia grouse, particularly from coastal areas, exhibit some 
intensification and extension black the bars the sides and flanks and 
the spots the distal tail coverts. Also there tendency for the oval, 
grey spots the rump larger than typical fogata. With these obser- 
vations are inclined regard this population representing incipient 
race and agree with Todd (10) rejecting thayeri Bangs (2). The 
differences between and typical are greater than have been noticed 
several very local populations. 


the matter local variation should pointed out that have 
observed that there can change type precise locality after lapse 
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some years. For example, series seven grey-phased, unwashed, and 
apparently ‘unfoxed’, autumn specimens the Royal Ontario Museum, taken 
Mr. Munro the vicinity Coboconk, Victoria County, Ont., 
1910, matches topotypic specimens Another unselected series 
five grey-phased, unwashed, autumn specimens, collected the vicinity 
Coboconk between 1933 and 1940 Mr. John Edmonds, are decidedly grey, 
approaching closely the ruffed grouse central and northern Ontario. Such 
change, one that appears veer toward adjacent race, could brought 
about alteration the genetic constitution population, accident 
that might readily favoured periodic die-off. Or, the area concerned 
were marginal, reduction destruction the habitat one side only might 
favour the ascendancy the type occupying the other the present 
case know that man has markedly reduced grouse habitat the south 
whence reddish elements might infiltrate, while the north, where grey 
elements are known, the relatively undisturbed. 


Some modification the range togata from that presented 
Aldrich and Friedmann necessary. have reason alter the southern 
limits the race determined them but find that the range restricted 
markedly the Ontario area. Although what appears (or 
medianus?) influence can traced sporadically into extreme western Ontario 
from Minnesota, conceivably far Lac Seul and Lake Nipigon, the range 
togata does not encircle Lake Superior. (The northeast shore Lake 
Superior and contiguous areas are occupied distinct, dark race 
considered later this paper.) northern limits range Quebec are 
not known. 


Bonasa umbellus incanus 


The recognition this race Canada depends somewhat upon the limits 
variation ascribed the form. There doubt that occasional speci- 
mens from extreme southern Saskatchewan and Manitoba can referred 
incanus and tendencies toward are evident far Indian Head, Sask.; 
Shoal Lake, Vivian, and Winnipeg, Man.; and Minnesota (precise locality 
not indicated). fact, specimen from Rainy River District, Ont., 
virtually identical with representative specimen from central 
Wyoming. However, other birds from the Rainy River region are dark 
and quite unlike the specimen question. The race possesses 
extensively feathered tarsus and predominantly grey, paler than average 
umbelloides, and warmer than yukonensis. Even the red phase referred 
‘ashy’ Aldrich and Friedmann, and probably the grey predominates 
over the red phase although have insufficient material check the point. 
There some evidence for the interpretation that influence extends 
northward the Canadian prairies and tends broaden the limits 
variation ruffed grouse that must designated under the name 
that the name incanus should treated synonym umbelloides. 


| 
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Bonasa umbellus umbelloides 


Confusion has occurred the exact application the name umbelloides 
owing inexact designation the type locality. Todd (10) 
“consider the Ruffed Grouse taken Henry House, Alberta, virtual 
topotypes Aldrich and Friedmann (1) follow and designate 
Henry House the restricted type locality. have been able trace 
the course and activities Douglas, the original collector and describer 
the form, and can now indicate the type locality precisely. 


Reference the Journal Kept David Douglas During His Travels 
North America, 1823-1827 (8) has revealed where the type pair 
umbelloides was collected. The portion this very interesting volume, 
importance here, begins with his journey homeward with the so-called ‘‘annual 
across the continent. The point departure was Fort Vancouver 
(on the Columbia River, near the present city Portland, Ore.). The day 
departure was Mar. 20, Among the company making this journey 
was Mr. Edward Ermatinger, who was travelling Hudson’s Bay. 
Ermatinger’s York Factory Express Journal (4) has also been consulted since 
includes map the route, and indicates thereon place names the 
period. 


They ascended the Columbia the big bend British Columbia. Here 
they started the climb over the crest the Rockies afoot, following the banks 
the Wood River. The arduous climb took them through Athabaska Pass 
May 2nd. this point the journal frequent mention made 
and and some instances Latin names 
are included, but there some uncertainty species and sexes involved. 
However, the first reference that definitely indicates the ruffed grouse (Bonasa) 
occurs under date May 3rd when they were approaching Rocky Mountain 
House (now Jasper). are his words: cock bird, light 
grey with black ruffle and top like the common woodpheasant [fur trade 
name for ruffed grouse] but think different; unfortunately escaped, 
although brought him the ground. Saw two hens afterwards, which 
took the same These were obviously novelties Douglas, 
but noted did not secure specimens. Douglas had previously taken 
sabini the vicinity Fort Vancouver, Clarke County, Washington 
(7) and had had experience with the species Pennsylvania. 


May 13th Douglas and other members the party arrived Fort 
Assiniboine, now Alberta. Under that date records that Stuart 
killed male partridge, the same species that saw the bosom the 
mountains, called him White Flesher—different from the common ruffled 
grouse—too much destroyed for And Douglas adds the follow- 
ing note speaking himself—‘‘Make some small slug and procure 
pair this fine 


May 14th they took their south direction [actually 
southeastward] and camped five miles from the [Athabaska] The 


nm 


‘ 
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next day (May 15th) went daylight quest partridge. 
pair White Fleshers and hen different species. The male beautiful 
bird. Only one the three, the hen the White Flesher, was worth skin- 
ning. Had eggs—small, pure white, about the size the common pigeon. 
Pine leaves, and leaves birch the crop. The flesh remarkably white. 
The breastbone uncommonly high and very short, differs only from the male 
the ruffle being less conspicuous colour and 


May 18th the party arrived ‘‘Eagle (Lac Nonne). 
Douglas’ journal for the next day (May 19th) states, walk round 
part the lake wood killed pair White Fleshers, male and female. 
The former being fine bird, and having time hands, preserved 
This male, together with the female secured May 14th, provided Douglas 
with the which had determined secure (see remark under date 
May 13th). The type locality therefore from Lac Nonne 
northwestward within five miles the Athabaska River, linear span 
about fifty miles. here restrict Lac Nonne (Belvedere, Alta.). 


Since the original description (Douglas (3) not long, 
here transcribed full: 


umbellus. Perhaps one the genus extends over such tract 
country, and one more varied plumage than the present bird. the 
valleys the Rocky Mountains, 54° north latitude, and few miles north- 
wards near the sources Peace River, supposed variety this species 
found—different from umbellus Wilson. comparing specimens 
from that country with some which prepared the States New York 
and Pennsylvania, and the shores the chain lakes Upper Canada, 
find the following differences. First, the northern bird constantly one- 
third smaller, very light speckled mixed gray, having little that rusty 
colour conspicuous the southern bird: secondly, the ruffle consists 
invariably only feathers, these short, black, and with but little azure 
glossiness; and the crest-feathers are few and short. Should these characters 
hereafter considered sufficient importance for constituting distinct 


will noted that Douglas states that ‘‘the northern bird having 
little the rusty colour conspicuous the southern bird: The 
statement allows for our observation that characteristically 
grey but warm race. have had available six topotypic specimens from 
Lac Nonne. 


This race can broadly characterized essentially grey one, medium 
grey, but warm colour and with the feathering the tarsus extensive. 
perceptibly suffused with buffy the pale markings the back, wing 
coverts, and secondaries, and also the ventral surface. warmer 
colour and averages darker than darker than incanus, and paler 
than the population that occurs the east Canada. has more contrast- 
ing (‘speckled’) dorsal pattern than race found west the Rockies. 


> 
| 
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Aldrich and Friedmann (1) applied the name all the grouse 
across Canada from the Rocky Mountains (and according their map, also 
the west slope the Rockies British Columbia) the Canadian Labrador. 
doing so, they rejected the grey grouse described under the name canescens 
(Todd (10)) the range which was designated the describer 
Labrador (?) west James Bay and thence eastern Their re- 
marks were that specimens from northern Ontario and middle 
Quebec average slightly darker than typical from the east 
slopes the Canadian Rockies, the difference seems too slight 
recognize distinct would seem that this conclusion was 
warranted view the northerly distribution their Quebec and Ontario 
specimens. With representative specimens from these areas available us, 
amplified good series from localities immediately the south where the 
race attains the height its expression, distinguish two forms across 
Canada, restricting the name the ruffed grouse occupying the 
region from the east slope the Rockies (not British Columbia) eastward 
Canada Ontario. The ratio colour phases umbelloides shown 
the following table: 


RATIO COLOUR PHASES umbelloides (88 SPECIMENS FROM THE ROCKIES ONTARIO) 


Black- Copper- Black- Copper- 
trimmed trimmed Total trimmed trimmed Total 


accept the pattern range the race presented 
Aldrich and Friedmann (except the British Columbia portion) from the 
eastern slopes the Rocky Mountains across the Prairie Provinces, but 
place its limits northwestern Ontario (Favourable Lake). southeastern 
Manitoba, western Ontario (Rainy River and the southwestern part Kenora 
District), east Lake Nipigon, and south northern Minnesota, some 
confusion encountered. suggested that this region the hub 
wheel where admixtures several races occur. 


Bonasa umbellus canescens Todd 

report birds collected Lake Abitibi (9) was noted that the 
ruffed grouse the region were “‘extremely dark dorsally, only part which 
can attributed wear.’’ Subsequently other material from the central 
and northern part the province was secured, which essentially agreed with 
this observation. central Ontario, from Lake Nipigon northeastward 
Lake Abitibi and south Sudbury, population distinct from 
prevails. How far this race ranges eastward indefinite but certainly 
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reaches central Quebec. The name that can applied the form for 
purposes this paper canescens Todd (10). Todd chose his type from 
latitude 50° 53’ the Abitibi River, Ont., not from central Ontario where 
the form most pronouncedly distinct from 


order test the validity canescens Todd and reveal the degree 
its distinctness from umbelloides, have applied simple quantitative scale. 
selection was made five specimens ruffed grouse, showing five barely 
perceptible grades from the palest the darkest general dorsal aspect. 
These graded samples represented localities from Favourable Lake and Lake 
Nipigon, Ont., James Bay and Quebec. similar set five grades was 
selected from birds originating Canada from the Rocky Mountains 
Alberta Favourable Lake, Ont. These two five-grade samples were then 
matched, and found not overlap two grades, thus giving seven grades 
for the cross-Canada series. grey-phased adult specimen from the 
region concerned the Royal Ontario Museum Zoology collection was 
thereafter matched and placed its proper grade. The resulting table given 
below has been referred Dr. MacArthur the University Toronto 
who suggested the inclusion standard error calculations. 


SCALE TONE VALUE SHOWING DISTINCTNESS umbelloides AND canescens 


Pale Dark 
Grade Mean grade 


obvious from the table that two distinct populations are involved. 
canescens Todd, though predominantly greyish race (not the red- 
dish southern group), consistently darker than large majority 
specimens being dark the exceptional specimens the prairie race, 
and 25% canescens specimens are darker than any found the 
population. None attains the paleness exhibited 80% 
The tarsal feathering canescens Todd extensive though represents 
the most restricted the well-feathered, greyish races. 


Aldrich and Friedmann have pointed out that the name canescens has been 
used [by Sparrman for hazel grouse] under the genus Bonasa. Consequently 
new name must applied the dark race, canescens Todd, matter 
that awaits the pleasure the original describer. 


Remarks. interest and considerable importance comment 
the variety conclusions that have been reached different workers using 
partially entirely different collections bearing the application the 
name and the validity the form canescens Todd. Both 
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RATIO COLOUR PHASES canescens Topp (50 SPECIMENS) 


Black- Copper- Black- Copper- 
trimmed trimmed trimmed trimmed Total 


Todd and Aldrich and Friedmann used specimens from the east slope the 
Rocky Mountains (Henry House) typical Todd regarded 
the eastern Canadian population (Abitibi River, etc.) paler than typical 
umbelloides. Aldrich and Friedmann, using the same partly the same 
material, regarded the eastern population slightly darker than typical 
but not worthy nomenclatorial recognition. The writers being 
obliged use typical specimens from slightly further east (Lac Nonne) 
find ourselves agreement with Aldrich and Friedmann that the eastern popu- 
lation darker than but consider the form worthy 

The reasons for these discrepancies are not all clear. Most certainly 
should expect some differences interpretation different workers using 
different collections and dealing with inconstant and fine distinctions. Prob- 
ably the explanation lies the observation that grouse along the eastern 
slopes and valleys the Rockies (Henry House) average slightly darker than 
those the prairies (Lac Nonne) and that specimens from far northern 
Ontario frequently exhibit paleness not characteristic those from central 
Ontario. This paleness not sufficiently common pronounced debar 
the application the name canescens Todd the latter population. 
Incidentally have noted marked similarity dorsal aspect between 
canescens Todd and Idaho and Washington specimens phaios. However, 
ventrally phaios more profusely and intensely barred. 


Bonasa umbellus yukonensis 

Only specimens were available for examination, but these were sufficient 
characterize the form yukonensis. predominantly pale, grey 
subspecies, the coldest colour all races. Little buffy colour invades 
the whitish markings the dorsal area. The black markings the tail are 
relatively narrow, and light and dark markings the sides the head show 
yukonensis possesses extensively feathered tarsus. 

Because the small representation table the phases 
presented. However, adding specimens reported Grinnell (6) our 
series (total, 34), five (14.7%) are red-phased and (85.3%) are 
grey-phased. 

accept the distribution the form presented Aldrich and Friedmann. 
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Races Ruffed Grouse West the Rockies 


Bonasa umbellus affinis 

With specimens this form from the province British Columbia, 
three from Washington, and one from Oregon available for study, have 
not found outstandingly variable Canada. Aldrich and Friedmann 
have pointed out that considerable variability displayed the more 
arid interior Washington and Oregon. 

drab colour, with little contrast the dorsal view, not characteristically 
‘speckled’ pattern the tail fine and lacks strong 
contrast. 

Two specimens representing this race have been identified from Stuie, B.C., 
thus extending its range westward near the coast. Further, the form 
recognized Cranbrook and Fernie southeastern British Columbia, 
though two specimens out seven from the former place approach 
appearance. would seem possible, the basis our comparisons between 
specimens from interior British Columbia and four specimens from central 
Washington and Oregon, that the northern population may racially 
separable from that the south. British Columbia specimens are more drab 
and not warm colour. 


Bonasa umbellus sabini 


have identified specimen sabini, from Sumas, B.C., which 
record contributes slightly understanding the range this form 
Canada, but does not alter the pattern distribution presented Aldrich 
and Friedmann. 


Bonasa umbellus brunnescens 


With series specimens brunnescens available for study, 
find disagreement with the details presented the recent reviewers. 
not altogether unexpected irregularity concerns brunnescens-like specimen 
from Chilliwack, B.C. which out the range delineated for brunnescens. 


Bonasa umbellus castaneus 


With respect the race castaneus, can contribute one point 
information relative its distribution. specimen from Florence, Ore., 
the Royal Ontario Museum Zoology collection, undoubtedly repre- 
sentative this subspecies. This extends the range the coastal area 
Oregon south the Columbia River, point suspected Aldrich and 
Friedmann. 


Bonasa umbellus phaios 


Our only basis for including this race among Canadian races that two 
specimens out seven from Cranbrook, B.C., approach the form closely. 
Aldrich and Friedmann have already indicated the possibility phaios 
extending into Canada. 


: 
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The Red Colour Phase and Sex 


The following table employs all our data bearing the frequency 
red and grey phases correlated with sex Bonasa umbellus, east the Rockies. 
have tabulated the data for the two super-subspecies separately since 
some slight geographic variation thus revealed. The predominantly grey 
super-subspecies includes specimens canescens Todd, 
yukonensis, and diminishing numbers listed. The red super- 
subspecies includes monticola, umbellus, and medianus, 
diminishing numbers the order given. 


Number Number Red-phased, 
examined red-phased 
Males 
Grey super-subspecies 106 19.8 
Red super-subspecies 144 23.6 
Total 250 22.0 2.6 
Females 
Grey super-subspecies 34.6 
Red super-subspecies 100 43.0 


shown the table, the percentage females displaying the red colour 
phase (39.4 3.7%) nearly twice that males (22.0 2.6%). This 
difference, 17.4%, more than three times great its standard error, 
and therefore considered significant. According Dr. 
MacArthur “until breeding tests can made the red phase the 
ruffed grouse might tentatively regarded as, like ‘gold’ the domestic 
fowl, sex-linked recessive character, the controlling red factor occurring 
roughly 40% sex 


Copper Trimming and Sex 


The table given below shows the frequency occurrence copper trimming 
the two sexes for all the full plumage specimens examined representing 
the two super-subspecies east the Rockies. 


Number Number Copper-trimmed, 
examined copper-trimmed 
Males 
Grey super-subspecies 106 18.9 
Red super-subspecies 144 20.8 
Females 
Grey super-subspecies 8.0 
Red super-subspecies 100 9.0 
Total 175 8.6 
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comparison the total percentages males (20.0 2.5%) and females 


(8.6 2.1%) shows difference 11.4%, which more than three times 
great its standard error, 3.3, and therefore considered signi- 
ficant. Dr. MacArthur suggests that ‘‘the sex incidence could explained 
statistically copper-trimming were controlled dominant sex-linked 
factor (C), the frequency which about 10% the population. Naturally, 
such working hypothesis requires test experimental 


10. 
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FISHES COLLECTED THE WM. STEWART BRITISH 
COLUMBIA WATERS DURING 1934 AND 1935! 


WILBy? 


Abstract 


These records species marine fishes collected British Columbia 
waters include: nine not previously known the region; the northernmost 
recorded range species; new distributions species within the province; 
and bibliography all published papers dealing with the Canadian distribution 
the species discussed. 


Introduction 


the summers 1934 and 1935 the Canadian Hydrographical Service, 
through Mr. Parizeau, Chief Hydrographer the Pacific Coast, 
generously provided accommodation board the Wm. Stewart 
for two members the staff the Pacific Biological Station, Nanaimo, for 
the purpose conducting combined oceanographical and biological survey 
the west coast Vancouver Island from Barkley Sound Kyuquot Sound 
(1934), and the Queen Charlotte Islands area chiefly the west coasts 
(1935). Mr. Tully acted both years oceanographer and program 
co-ordinator with Mr. Hart biologist 1934 and Dr. McLean 
Fraser 1935. The oceanographical data and biological specimens were 
obtained such times the vessel was free from its regular duties. 


The present collections were obtained chiefly beam trawl, beach seine, 
and intertidal shore collecting. Approximately 45% the specimens were 
taken trawl between depths and 137 metres and the remainder 
low tide. 

Through the kindness Dr. Clemens, former Director the Pacific 
Biological Station, the author was given the opportunity examining the 
fishes taken during the survey and reporting thereon. Dr. Clemens deep 
appreciation extended for kindly co-operation during the course the work, 
and the Fisheries Research Board Canada sincere thanks are tendered 
for the use laboratory and library facilities while the collections were being 
studied. Further, the author wishes thank both Mr. Hart and Dr. Fraser 
for the careful preparation and preservation the specimens and the com- 
pleteness the data that accompanied the material. 


Previous Collections Reported for the British Columbia Coast 


Prior the Wm. Stewart expeditions only one extensive collection 
fishes had been made from the west coast Vancouver Island and two around 
the Queen Charlotte Islands. 1901 (24), Osgood listed species, 


received February 14, 1946. 
Voluntary Investigator, Pacific Biological Station. 
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identified Mr. Edmund Heller, taken during 1900 the Queen Charlotte 
Islands area. 1920 (1), Bean and Weed recorded the collections 
Messrs. Young and Spreadborough made 1909 near Ucluelet 
and 1910 the Queen Charlotte Islands. From the former locality 
species were obtained and from the latter, 11. 

Incidental captures number open-sea fishes have also been recorded. 
However, only one the species mentioned this paper has been recorded 
previously from the west coast Vancouver Island northwest Barkley 
Sound, beyond Ucluelet. Undoubtedly this was due the lack adequate 
facilities for collecting along the rugged almost inaccessible shores, which 
usually are swept heavy seas. 


Comparison Published and New Records 


For the purposes this paper the coast British Columbia has been 
divided into areas follows: 
Strait Georgia—Southern end Seymour Narrows Pender Island. 
Juan Fuca Strait—Southern end Pender Island Port San Juan. 
Barkley Sound—Port San Juan Amphitrite Point. 
Clayoquot Sound—Amphitrite Point Esteban Point. 
Nootka Sound—Esteban Point Bajo Point. 
Esperanza Inlet—Bajo Point Tatchu Point. 
Kyuquot Point Cape Cook. 
Queen Charlotte Sound—Seymour Narrows Milbanke Sound. 
Northern British Columbia—Milbanke Sound southeastern Alaska. 
Queen Charlotte Islands—Including Hecate Strait and Dixon Entrance. 


The records previous authors refer chiefly Areas and 10. 
During 1934 total 623 specimens was obtained the four areas northwest 
Barkley Sound, representing species, only one which, Chiropsis 
decagrammus, had been recorded previously from the region. Although there 
have been several collections made the Queen Charlotte Islands area 
previous 1935, the 166 specimens taken that year, representing 
species, there are species recorded herein for the first time from the region. 

The known ranges species has been extended northward and westward 
follows: 

Rhinogobiops nicholsii—Queen Charlotte Islands between Moresby and 

Chaal Islands. 

Gibbonsia metzi—Nootka Island northwest Maquinna Point. 

Xererpes fucorum—Nootka Island northwest Maquinna Point. 

Sebastodes flavidus—Clayoquot Sound southwest Flores Island. 

Sebastodes miniatus—Clayoquot Sound west Vargas Island. 

Sebastodes wilsoni—Nootka Sound southwest Flores Island. 
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LOCATION 


FISH COLLECTION 


OFF THE WEST COAST 


VANCOUVER ISLAND 


DURING THE SUMMER 
1934 
LEGEND 
TRAWLING STATIONS 
SHORE SEINING STATIONS 


Fic. Collections Mr. Hart from the C.G.S. Wm. Stewart. courtesy 
the Hydrographic Survey. 


Sebastodes diploproa—Clayoquot Sound southwest Flores Island. 

Scorpaenichthys marmoratus—Queen Charlotte Islands, Moresby Island 
Flamingo Inlet. 

Hemilepidotus spinosus—Nootka Island Bajo Point. 

Artedius harringtoni—Queen Charlotte Islands. 

Icelinus tenuis—Queen Charlotte Islands, Moresby Island Tasu Harbour. 

Asemichthys taylori—Queen Charlotte Islands, Moresby Island Tasu 

Harbour. 
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Oligocottus rimensis—Nootka Island between Maquinna and Bajo Points. 
Liparis florae—Esperanza Inlet east Tatchu Point. 


Collecting Areas 


Following plan formerly used oceanographers working along the 
Pacific coast North America, the coastal waters have been divided 
arbitrarily into areas, each area the chart being separated from its neighbour 
means parallel lines drawn from prominent shore points, from point 
point along the shore. each area number has been assigned, the 
2200 series (Fig. indicating the west coast Vancouver Island follows: 


Barkley Sound—2211 

Clayoquot Sound—2221 2223 

Nootka Sound—2231 2232 

Esperanza Inlet—2241 2243 

Kyuquot Sound—2251 

The individual stations within each area are indicated the 

attached the area number, the station number being followed letter 
indicate the method capture. For example: 2222-4-S, 2222 refers 
the Clayoquot Sound area, Station shore collection; indicates 
the Nootka Sound area, Station 34, worked means beam trawl. 


the recording the collections made 1935, and around the Queen 
Charlotte Islands, slightly modified form the 1934 procedure was adopted. 
The whole group islands comprise area 3500 (Fig. the individual stations 
being designated thus: 3507-S, shore collection; 3510-Z, tow-net haul; 
3511-Se, seine haul; 3517-D, dredge haul. 

The following table (Table gives the data the beam hauls, 
one surface tow, and shore collecting stations the west coast 
Vancouver Island during the summer 1934, and the two dredge hauls, one 
seine haul, six shore collections, one surface tow, and four beam trawl hauls 
the Queen Charlotte Islands area the summer 1935. 


Species Collected 


Under the area denoted first, followed the 
station number and letter indicate the method capture. The depth 
trawled specimens given metres and the number specimens taken 
each collection follows. Under after each locality men- 


tioned, the date publication preceded number that indicates the 
references the end this paper. 

discussing the distribution the species that follow, certain fishes 
commercial importance, such the herring, lingcod, etc., occur great 
abundance and the author wishes emphasize that the distribution records 
referred the citations and the present paper not any way indicate 
quantitative survey the fishes known occur this region. 
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47 T 


FISH COLLECTIONS 


OFF THE 
QUEEN CHARLOTTE 
ISLANDS 


DURING THE SUMMER 
1935 


LEGEND 


SHICEGATE cHAN. 


SHORE SEINE 


SHORE COLLECTIONS 
DREDGE 
TOW-NET 


Fic. Collections Dr. McLean Fraser assisted Mr. Parizeau from the 
C.G.S. Wm. Stewart. courtesy the Canadian Hydrographic Survey. 
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TABLE 


SHOWING STATION NUMBERS AND METHOD OF CAPTURE, POSITION OF STATION, DEPTH IN METRES, 
RELATION TO LANDMARKS, AND DATE OF OPERATION 


139 


Station Latitude Longitude |Depth Relation 
No. metres coastal points 
1934 
2211- 1-T 48° 39’ 126° 46’ Amphitrite Point May 
2211- 3-T 49° 126° 31’ 30” Flores Island 
-19-T 49° 04’ 126° 05’ Vargas Island May 
-26-T 49° 11’ 126° Flores Island 
2222- 3-T 49° 21’ 126° 14’ 45-55 Flores Island May 
4-S 49° 09’ 126° Vargas Island June 
6-S 49° 15’ 126° 07’ end Flores Island 
2231-10-T 49° 13’ 126° 43’ 113 Esteban Point 
-13-T 49° 21’ 126° 43’ Esteban Point 
-14-S 49° 23’ 126° 34’ Esteban Point May 
-15-S 49° 23’ 126° 34’ 15” Esteban Point June 
-16-S 49° 34’ 126° 40’ Maquinna Point 
49° 36’ 126° 49’ Bajo Point 
-28-S 49° 36’ 126° 43’ 15” Maquinna Point July 
-29-S 49° 36’ 126° 43’ 15” Maquinna Point 
-30-S 49° 37’ 126° 49’ 30” Bajo Point 
-33-T 49° 22’ 126° 55’ 137 Esteban Point 
-34-T 49° 30’ 126° Bajo Point 
2232-10-S 49° 37’ 126° 37’ 30” Nootka Island, east side June 
2241- 8-T 49° 39’ 126° 57’ 15” Bajo Point July 
9-S 49° 37’ 126° 50’ 30” Bajo Point June 
-10-T 49° 46’ 45-55 Ferrer Point 
49° 40’ 126° 53’ 30” Nootka Island, west side 
-12-S 49° 51’ 127° 06’ 15” Tatchu Point 
4-S 49° 44’ 126° 57’ Nootka Island, Ferrer Point 
5-S 49° 44’ 126° 57’ Nootka Island, Ferrer Point 
2243- 1-S 49° 52’ 126° 59’ 15” Esperanza Inlet, Queen’s Cove June 
2-S 49° 53’ 126° Esperanza Inlet, Queen’s Cove July 
2251-13-S 49° 57’ 127° 21’ 30” Tatchu Point June 
1935 
3507-S 52° 09’ Moresby Island, Louscoone 
arbour June 
52° 10’ 131° 20’ 40-44 Island, Flamingo 
nlet 
3511-Se §2° 25° 131° 34’ Moresby Island, Gowgaia Bay 


D-Dredge, S-Shore collection; Se-Seine haul; T-Beam trawl haul; Z-Tow-net. 
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TABLE I—Concluded 


SHOWING STATION NUMBERS AND METHOD CAPTURE, POSITION STATION, DEPTH METRES, 
RELATION LANDMARKS, AND DATE OPERATION—Concluded 


Station Latitude Longitude |Depth Relation 
metres coastal points 
1935 

3515-T 132° 36’ 111-129 Graham Island, Rennell Sound June 
3517-D 53° 08’ 132° 5-24 Between Moresby and Chaal 

Islands 
3522-S 52° 07’ 131° 04’ Kunghit Island, Heater Harbour 
3524-S 53° 132° 26’ Moresby Island, Kaisun Bay 
3525-T 111 Graham Island, Rennell Sound 
3527-D 52° 44’ 132° 13-46 Moresby Island, Tasu Harbour 
3531-S 53° 09’ Skidegate Narrows July 
3536-S Moresby Island, Flamingo Inlet 
3537-S 52° Kunghit Island, Houston Stewart 

Channel 
3545-T Outside Massett Harbour Sept. 
3546-T Off Rose spit 


D-Dredge; S-Shore collection; Se-Seine haul; T-Beam trawl haul; 


Family RAJIDAE 


Raja rhina Jordan and Gilbert—Long-nosed skate 
Range—Southern California southeastern Alaska. 
Specimens collected— Nootka Sound: 2231-34-T, m., one. 


Previous records—Vancouver Island (21, 1881, Raia rhina Jordan and Gilbert); Victoria 
(12, 1891, rhina); Ucluelet (1, 1920, rhina Jordan and Gilbert). 


Raja stellulata Jordan and Gilbert—Prickly skate 
Range—Southern California southwestern Alaska. 
Specimens collected—Queen Charlotte Islands: 3511-Se, one; 111 129 m., one. 


Previous records—Albatross Stations 3447 (west Port San Juan) and 3466 (south 
Victoria) (10, 1895); Ucluelet (1, 1920, stellulata Jordan and Gilbert). 


Remarks—These are the first reports the species for the Queen Charlotte Islands area. 


Family CHIMAERIDAE 


Hydrolagus (Lay and Bennett)—Rat-fish 
Range—Southern California northwestern Alaska. 


Specimens collected—Clayoquot Sound: 2221-3-T, 130 m., two; m., one; 
m., 14; 2221-27-T, m., two. Nootka Sound: 2231-10-T, 113 m., one; 2231- 
m., one; 137 m., two. 


Previous records: Vancouver Island (23, 1866, Chimaera Colleii); Esquimalt Harbour 
(16, 1870, Chimaera Bennett); Calvert Island Safety Cove (3, 1881, Chimaera 
Bennett); Queen Charlotte Sound and Queen Charlotte Islands (31, 1887, Chimaera 
Bennett); Juan Fuca Strait (12, 1891, Chimaera Albatross Station 
3447, west Port San Juan (10, 1895, Hydrolagus (Bennett) Queen Charlotte 
Islands (24 (p. 20), 1901); Albatross Stations 4191 (Nanaimo Harbour), 4197 (Strait Georgia), 
and 4201 (Fort Rupert) (7, 1907). 


Remarks—These are the first reports the species for the west coast Vancouver Island. 
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Family CLUPEIDAE 


Clupea Valenciennes—Herring 
Range—Southern California northeastern Asia and the White Sea. 


Specimens collected—Clayoquot Sound: 2222-3-T, m., two. 


Previous records—Vancouver Island (23, 1866, caerulia Grd.); Port Simpson 
(4, 1883, Clupea mirabilis Girard); British Columbia (12, 1891, Clupea mirabilis); 
Departure Bay (10, 1895, Clupea pallasi Cuvier and Valenciennes); Queen Charlotte 
Islands (24 (p. 20), 1901). 


Family AULORHYNCHIDAE 


Aulorhynchus flavidus Gill—Tube-snout 

Range—Southern California southeastern Alaska. 

Specimens collected—Clayoquot Sound: 2222-4-S, one. 

Previous records—Esquimalt (23, 1866, Gasterosteus spinachia); Alert Bay (7, 1907); 
Victoria (22, 1909); Queen Charlotte Islands Massett (1, 1920). 

Remarks—This the first report the species for the west coast Vancouver Island. 


Family SYNGNATHIDAE 


Syngnathus griseo-lineatus Ayres—Pipe-fish 
Range—Central California southeastern Alaska. 
Specimens collected—Queen Charlotte Islands: 3536-S, one, 


Previous records—British Columbia (23, 1866, Syngnathus arundinaceus); Strait 
Georgia (31, 1887, Siphostoma Caiforniense Storer); Victoria (8, 1898, Siphostoma 
griseolineatum Ayres); Gabriola Island Taylor Bay and Metlakatla (old village near present 
Port Simpson) (7, 1907, griseolineatum (Ayres) Johnstone Strait and Ucluelet 
(1, 1920, griseolineatum (Ayres) Departure Bay area (9, 1923, Siphostoma). 


Remarks—This the first report the species for the Queen Charlotte Islands. 


Family GADIDAE 


Microgadus proximus (Girard)—Tomcod 

Range—Northern California southwestern Alaska. 

Specimens Sound: 2221-19-T, m., one; 2221-23-7, 100 m., five; 
2222-3-T, m., three. Nootka Sound: 2231-19-T, m., 18. Esperanza Inlet: 2241- 
10-7, m., two. 

Previous records—Alert Bay (31, 1887, Gadus proximus Ayres); Esquimalt (12, 1891, 
Gadus proximus). 

Remarks—These are the first reports the species for the west coast Vancouver Island. 


Gadus macrocephalus Tilesius—Cod 

Range—Oregon Bering Sea. 

Specimens Sound: 2231-19-T, m., two. Esperanza Inlet: 2241-10-T, 

Previous records—Quadra Island Drew Harbour (3, 1881, Gadus morrhua Linn.); Alert 
Bay (4, 1883, Gadus morrhua Linne.); Victoria (12, 1891); Albatross Stations 3447 (off 
Port San Juan), 3460 (west Jordan River), and 3462 (off Race Rocks) (10, 1895); Queen 
Charlotte Islands (24 (p. 20), 1901); Station 4202, Fort Rupert (7, 1907, Eleginus 
navaga (Kolreuter)—the specimen was re-examined Schultz and Welander and 
found Gadus macrocephalus*); Nanaimo area (9, 1923). 


Remarks—This the first report the species for the west coast Vancouver Island. 


Copeia, 135. 1935. 
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Family EMBIOTOCIDAE 


Cymatogaster Gibbons—Yellow shiner 
Range—Southern California northwestern Alaska. 
Specimens collected—Esperanza Inlet: 2242-3-S, 10. 


Previous records—Esquimalt Harbour (15, 1862, Ditrema aggregatum); Departure Bay, 
Port Simpson (4, 1883, Micrometrus aggregatus Gibbons); Queen Charlotte Islands (24 
(p. 20), 1901); Gabriola Island Taylor Bay, Union Bay, and Fort Rupert (7, 1907); 
Departure Bay (1, 1920); Departure Bay area (9, 1923). 

Remarks—This the first report the species for the west coast Vancouver Island. 


Family BATHYMASTERIDAE 


Ronquilus jordani (Gilbert)—Ronquil 
Range—Puget Sound southwestern Alaska. 
Specimens collected—Clayoquot Sound: 2221-26-T, m., one. 


Previous records—Albatross Station 3465, east Victoria (10, 1895, Bathymaster jordani 
Gilbert); Albatross Stations 4193, 4197 (Strait Georgia), and 4204 (Fort Rupert) (7, 1907). 


Remarks—This the first report the species for the west coast Vancouver Island. 


Family AMMODYTIDAE 


Ammodytes tobianus personatus Girard—Sand-lance 
Range—Southern California southwestern Alaska. 


Sound: 2222-4-S, 37. Nootka Sound: 2231-20-S, two; 
2231-30-S, three. Esperanza Inlet: 2242-4-S, one. Queen Charlotte Islands: near Massett-T, 


Previous records—As Ammodytes personatus Girard the following: Port Simpson 
(4, 1883); Beaver Harbour (31 (p. 135), 1887); British Columbia (12, 1891); Metlakatla 
(7, 1907); Comox, Ucluelet, and Queen Charlotte Islands Skidegate Inlet (1, 1920). 


Remarks—The sand-lance forms important source food for predaceous food fishes 
and exceedingly common, although these are the first reports the species for the west 
coast Vancouver Island northwest Barkley Sound. 


Family 


Rhinogobiops nicholsii (Bean)—Large-scaled goby 
Range—Southern California Queen Charlotte Islands. 
Specimens collected—Esperanza Inlet: 2243-2-S, one; Queen Charlotte Islands: 3517-D, 5.5 


m., one. 
Previous records—Departure Bay (3, 1881, Gobius n.s.); Ucluelet (1, 1920, 


Gobius Bean). 
Remarks—The known range this species extended the Queen Charlotte Islands 
between Moresby and Islands. 


Family CLINIDAE 


Gibbonsia metzi Hubbs—Striped kelp-fish 
Range—Lower California Nootka Sound, with records for Oregon Washington. 
Specimens collected—Nootka Sound: 2231-29-S, two. 
Previous records—Ucluelet (1, 1920, Gibbonsia evides (Jordan and Gilbert) 


Remarks—In 1927 (17) Hubbs referred Bean and (1) record Gibbonsia evides 
meizi. 1936 (27) Schultz and DeLacy recorded the two specimens from 


Nootka Sound Gibbonsia metzi Hubbs. This record extended the known range the 
species northwestward Nootka Sound Nootka Island northwest Maquinna Point. 


- 
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Family 


Phytichthys chirus chirus (Jordan and Gilbert)—Belted blenny 
Range—Central California Queen Charlotte Islands. 
Specimens collected—Clayoquot Sound: 2222-6-S, two. Esperanza Inlet: 2242-4-S, one. 


Previous records—Queen Charlotte Islands (24 (p. 20), 1901, Xiphistes chirus); Queen 
Charlotte Islands Skidegate Channel (1, 1920, Xiphistes ulvae Jordan and Starks). 


Remarks—These are the first reports the species for the west coast Vancouver Island. 


Xiphister mucosus (Girard)—Rock blenny 
Range—Central California southeastern Alaska. 
Specimens collected—Nootka Sound: 2231-16-S, one; 2231-29-S, one. 


Previous records—? Juan Fuca Strait (8, 1898); Queen Charlotte Islands (24 (p. 20), 
1901); Gabriola Island and Fort Rupert (7, 1907); Vancouver Island, Ucluelet, and Queen 
Charlotte Islands (1, 1920, Xiphidion mucosum Girard). 


Epigeichthys atro-purpureus (Kittlitz)—Black blenny 
Range—Central California southeastern Alaska. 
Sound: 2222-6-S, two; 2223-3-S, two. Nootka Sound: 


2231-14-S, one; 2231-20-S, one. Inlet: 2242-4-S, one. Queen Charlotte Islands: 
3507-S, two. 


Previous records—Vancouver Island (2, 1881, Xiphister rupestris Jordan and Gilbert); 
Alert Bay, Alaska (1883, Xiphister rupestris Jor. and Gilb.); Queen Charlotte Islands 
(24 (p. 20), 1901, Xiphidion rupestre); Departure Bay and Ucluelet (1, 1920, Xiphidion 
rupestre (Jordan and Gilbert) 


Remarks—In Catalogue the collections fishes exhibited the United States National 
Museum Bean, 1883, list fishes displaved the Grand International Fisheries 
Exhibition, London, 1883, reference made the U.S. Natl. Museum specimen 
No. 32407 rupestris Jor. Gilb., Alert Bay, Alaska. Coll. Dr. Wm. 
This should have read British Columbia*. These are the first reports the species for the 
west coast Vancouver Island northwest Barkley Sound. 


Family PHOLIDAE 


Pholis laetus (Cope)—Bracketed blenny 
Range—Northern California Aleutian Islands. 


Specimens collected—Nootka Sound: 2231-17-S, one. Esperanza Inlet: 2241-11-S, two. 
Queen Charlotte Islands: 3511-Se, three. 


Previous records—Union Bay, Fort Rupert, and Metlakatla (7, 1907, Pholis ornatus 
Victoria (6, 1945). 


Remarks—This species has been confused with Pholis ornatus and 
Goldsborough (7) record ornatus taken Union Bay, Fort Rupert, and Metlakatla 
and figure laetus. 


Through the courtesy Dr. Hubbs. 


Dr. Schultz, Curator Fishes the United States National Museum, has kindly 
re-examined these collections and has found both species represented thus: 


laetus ornatus 
No. No. 
June 23, 1903 Union Bay 93249 
Fort Rupert —60751 49082; 93246 


These are the first reports the species for the west coast Vancouver Island and for the Queen 
Charlotte_Islands. 
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Family PHOLIDAE—Concluded 


Xererpes fucorum (Jordan and Gilbert)—Fucus blenny 
Range—Southern California Nootka Sound. 
Specimens collected—Clayoquot Sound: 2222-4-S, one. Nootka Sound: one. 
Previous records—Ucluelet (1, 1920). 


Remarks—This record extends the known range the species northwestward Nootka 
Sound Nootka Island northwest Maquinna Point. 


flavidus Girard—Pen-point blenny 
Range—Southern California southeastern Alaska. 
Specimens collected—Clayoquot Sound: 2222-4-S, one. 


Previous records—Strait Georgia (14, 1861); Juan Fuca Strait (8, 1898); Queen 
Charlotte Islands (24 (p. 20), 1901); Active Pass and Ucluelet (1, 1920). 


Remarks—This the first report the species for the west coast Vancouver Island 
northwest Barkley Sound. 


Family STICHAEIDAE 


Anoplarchus purpurescens purpurescens Gill—Crested blenny 
Range—Oregon Alaska. 


Specimens collected—Clayoquot Sound: 2223-3-S, one. Nootka Sound: 2231-14-S, six; 
2231-16-S, one; 2231-30-S, four; 2232-10-S, two. Inlet: 2241-12-S, one. Queen 
Charlotte Islands: 3507-S, one; 3524-S, 28. 


Previous records—Vancouver Island and Fraser River (14, Centronotus crista galli); 
Campbell Island (Port McLaughlin) (3, 1881, Anoplarchus atropurpureus (Kittlitz)); Queen 
Charlotte Islands area (24 (p.20), 1901, Anoplarchus atropurpureus); Gabriola Island and Fort 
Rupert (7, 1907, Anoplarchus atropurpureus (Kittlitz)); Departure Bay area (9, 1923). 


Remarks—These are the first reports the species for the west coast Vancouver Island. 


Family LUMPENIDAE 


Poroclinus Bean—White-barred blenny 
Range—Southern California southwestern Alaska. 
Specimens collected—Queen Charlotte Islands: 3515-T, 111 129 m., one. 


Remarks—Besides the above individual from Rennell Sound, one other specimen known 
from British Columbia waters. Apr. 1929, Dr. Berkeley Needler obtained 
white-barred blenny from shrimp Burrard Inlet Deep Cove. 


Family PTILICHTHYIDAE 
Ptilichthys Bean—Quill-fish 


Range—Puget Sound southwestern Alaska. 
Specimens collected—Queen Charlotte Islands: 3536-S, one. 


Previous records—Northern British Columbia off the Nass River Haystack Island (33, 
1927). 


Remarks—This the second record the species for the province and the first for the 
Queen Charlotte Islands area. 


Family 


Scytalina cerdale Jordan and Gilbert—Burrowing blenny 
Range—Central California Aleutian Islands. 


Specimens collected—Nootka Sound: 2231-14-S, one; 2231-16-S, two. Queen Charlotte 
Islands: 3524-S, three. 


records constitute the first known this blenny British Columbia 
waters. 
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Family SCORPAENIDAE 


Sebastodes flavidus rock-fish 
Range—Lower California Clayoquot Sound. 
Specimens Sound: m., one. 


Remarks—This the first recorded occurrence the species for British Columbia waters. 
The known range extended Clayoquot Sound southwest Flores Island. 


Sebastodes melanops (Girard)—Black rock-fish 
Range—Northern California southwestern Alaska. 


Specimens Sound: 2222-4-S, 34. Esperanza 2241-12-S, two. 
Queen Charlotte Islands: one. 


Previous records—British Columbia (23, 1866, Sebastodes melanops); British Columbia 
(12, 1891, Sebastichthys melanops); Queen Charlotte Islands (24 (p. 20), 1901); Barkley 
Sound, Nanaimo, and Metlakatla (7, 


Remarks—This one the species rock-fishes known ‘black bass.’ 


Sebastodes pinniger (Gill)—Orange rock-fish 
Range—Lower California Dixon Entrance. 


Specimens collected—Clayoquot Sound: 2221-8-T, m., four. Nootka Sound: 
five. 

Previous records—British Columbia (12, 1891, Sebastichthys pinniger); Albatross Station 
4193, Strait Georgia (7, 1907); Hecate Strait and Dixon Entrance (29, 1915); Departure 
Bay area (9, 1923). 


Remarks—This species here recorded for the first time from the west coast Vancouver 
Island. occurs frequently the fresh-fish market with other rock-fishes. The orange 
rock-fish attains length ft. and weight over 


Sebastodes miniatus (Jordan and Gilbert)—Vermilion rock-fish 
Range—Southern California Clayoquot Sound. 
Specimens collected—Clayoquot Sound: 2221-8-T, m., one. 


Remarks—This constitutes the first recorded occurrence the species for the province 
and extends the known range northward Clayoquot Sound west Vargas Island. 


Sebastodes Gilbert—Wilson’s rock-fish 
Range—Central California Nootka Sound. 


Specimens collected—Clayoquot Sound: m., two. Nootka Sound: 2231-10-T, 
113 m., one. 


Previous records—Swiftsure shoal (19, 1932). 


Remarks—These records extend the known range the species northward Nootka 
Sound, southwest Flores Island. 


Sebastodes alutus (Gilbert)—Long-jawed rock-fish 
Range—Southern California Bering Sea. 


Specimens Sound: 2231-10-T, 113 m., four. 


Previous records—Albatross Stations 3449 (west Port San Juan), 3459 (south Port 
San Juan), and 3462 (Juan Fuca Strait off Race Rocks) (10, 1895). 


Sebastodes saxicola (Gilbert)—Olive-backed rock-fish 
Range—Southern California southeastern Alaska. 
Specimens collected—Nootka Sound: 2231-33-T, 137 m., one. 
Previous records—Barkley Sound (7, 1907). 
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Family SCORPAENIDAE—Concluded 
Sebastodes diploproa (Gilbert)—Lobe-jawed rock-fish 


Range—Lower California Clayoquot Sound. 
Specimens collected—Clayoquot Sound: 2221-3-T, 130 m., one. 
Previous records—Albatross Station 4191, Nanaimo Harbour (7, 1907). 


Remarks—This the first report the species for the west coast Vancouver Island and 
extends the known range northwestward Clayoquot Sound southwest Flores Island. 


Sebastodes maliger (Jordan and Gilbert)—Orange-spotted rock-fish 
Range—Central California southeastern Alaska. 
Specimens collected—Nootka Sound: 2231-19-T, m., two. 


Previous records—Campbell Island (Port McLaughlin) (3, 1881, Sebastichthys maliger 
Jordan and Gilbert); Calvert Island Safety Cove (4, 1883, Sebastichthys maliger Jordan 
and Gilbert); Union Bay (7, 1907); Victoria (22, 1909); Ucluelet (1, 1920). 

Remarks—This species taken very frequently commercial catches and good game 
fish light tackle. 

Family HEXAGRAMMIDAE 


Chiropsis decagrammus (Pallas)—Kelp greenling 
Range—Southern California southwestern Alaska. 


Specimens collected—Clayoquot Sound: 2221-23-T, surface tow, four. Queen Charlotte 
Islands: 3511-Se, one. 


Previous records—British Columbia (23, 1866, Chirus decagrammus and Chirus constel- 
latus); Nootka Sound (3, 1881, Hexagrammus decagrammus (Pallas) Duncan Bay (4, 
1883, Hexagrammus decagrammus (Pallas) Esquimalt (30, 1886, Hexagrammus deca- 
grammus Pallas); British Columbia (12, 1891, Hexagrammus decagrammus); Ucluelet (1, 
1920, Hexagrammos decagrammus (Pallas) Departure Bay area (9, 1923, Hexagrammus 
decagrammus). 


Remarks—This the first report the species for the Queen Charlotte Islands area. 


Lebius superciliosus (Pallas)—Fringed greenling 
Range—Central California Bering Sea. 
Specimens collected—Clayoquot Sound: 2222-4-S, one. Nootka Sound: one. 


Previous records—Queen Charlotte Islands Rose Harbour (3, 1881, Hexagrammus super- 
ciliosus (Pallas) Victoria (8, 1898, Hexagrammus Pallas). 


Remarks—This the first report the species for the west coast Vancouver Island. 


Ophiodon elongatus Girard—Lingcod 
Range—Southern California southwestern Alaska. 


Specimens collected—Clayoquot Sound: 2222-3-T, m., one. Queen 
Islands: 3511-Se, eight. 


Previous records—Victoria (21, 1881); Calvert Island, Safety Cove (4, 1881); Victoria 
(30, 1886); Strait Georgia (12, 1891); Queen Charlotte Islands (24 (p. 20), 1901); Union 
Bay (7, 1907); Departure Bay area (9, 1923). 


Remarks—The lingcod important source food and vitamins and 


Family 


Scorpaenichthys marmoratus Girard—Giant marbled sculpin 
Range—Southern California Queen Charlotte Isiands. 
Specimens collected—Queen Charlotte Islands: 3536-S, one, 


Previous records—Victoria (21, 1881); Departure Bay area (9, 1923, Scorpaenichthys 
marmorata). 


Remarks—This the first report the species for the Queen Charlotte Islands area and 
also extends the known range northwestward Moresby Island Flamingo Inlet. 
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Family Continued 


Hemilepidotus spinosus (Ayres)—Brown Irish lord 
Range—Southern California Nootka Island. 
Specimens collected— Nootka Sound: 2231-20-S, one. 


Remarks—This constitutes the first record the species for British Columbia waters and 
extends the known range northward Nootka Island Bajo Point. 


Hemilepidotus hemilepidotus (Tilesius)—Red Irish lord 
Range—Central California Sea Okhotsk. 


Specimens collected—Esperanza Inlet: 2242-2-S, one. Queen Charlotie Islands: 3510-Z, 
m., one; 3527-D, m., one. 


Previous records—Duncan Bay (4, 1883, Hemilepidotus trachurus (Pallas) Queen 
Charlotte Islands (24 (p. 20), 1901); Victoria (22, 1909); Ucluelet (1, 1920); Departure Bay 
area (9, 1923). 


Blepsias cirrhosus spot 

Range—Northern California Bering Sea. 
Specimens collected—Nootka Sound: 2231-29-S, one. Queen Charlotte Islands: 3511-Se, 
six. 

Previous records—British Columbia (30, 1886); Victoria (8, 1898); Alert Bay and Metlakatla 
(7, 1907). 


Remarks—These are the first reports the species for the west coast Vancouver Island 
and for the Queen Charlotte Islands. 


Artedius harringtoni sculpin 
Range—Central California Queen Charlotte Islands. 
Specimens collected—Esperanza Inlet: 2243-1-S, one. Queen Charlotte Islands.* 


Previous records—Nanaimo (28, 1911, Axyrias harringtoni Starks); Ucluelet (1, 1920, 
Pterygiocottus macouni Bean and Weed 


1944 (5) Bolin showed that the fish known macouni 
really the mature male Artedius harringtoni. had hitherto been considered 
separate species since the highly ornate male extremely different from the rather un- 
obtrusive female. 


Artedius lateralis (Girard)—Round-nosed sculpin 
Range—Northern California Queen Charlotte Islands. 


Specimens Inlet: 2242-5-S, one. Queen Charlotte Islands: 
one. 


Previous records—Queen Charlotte Islands (24 (p. 20), 1901); Comox, Ucluelet, and 
Skidegate Inlet (1, 1920). 


borealis Gilbert—Northern sculpin 
Range—Puget Sound Bering Sea. 
Specimens collected—Clayoquot Sound: 2221-27-T, m., one. 


Previous records—Albatross Stations 3460 (west Jordan River), 3465 (east Victoria), 
and 3466 (south Victoria) (10, 1895). 


Remarks—This the first report the species for the west coast Vancouver Island 
northwest Jordan River. 


The specimen, male, from the Queen Charlotte Islands was mislaid during the voyage and 
data are available the date and exact locality capture. The capture was made 1935, 
however, and extends the known range the species northwestward the Queen Charlotte Islands. 
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Continued 


Family 


Icelinus tenuis Gilbert—Lesser filamented sculpin 
Range—Lower California Queen Charlotte Islands. 
Specimens collected—Queen Charlotte Islands: 3527-D, m., one. 


Previous records—Albatross Stations 4193 (Strait Georgia), and 4204 (Fort Rupert) 
(7, 1907, Tarandichthys ienuis (Gilbert) 


Remarks—This record extends the known range the species northwestward the Queen 
Charlotte Islands, Moresby Island Tasu Harbour. 


Icelinus filamentosus Gilbert—Filamented sculpin 
Range—Southern California southeastern Alaska. 


Specimens collected—Nootka Sound: 113 m., one. 


Previous records—Albatross Station 4193, Strait Georgia off Bowen Island (7, 1907, 
Tarandichthys filamentosus (Gilbert) 


Remarks—This the first report the species for the west coast Vancouver Island. 


Leptocottus armatus armatus Girard—Cabezon 

Range—Central California southwestern Alaska. 

Specimens collected—Nootka Sound: 2231-14-S, two. Inlet: 2241-11-S, three; 
2242-3-S, two. 


Previous records—Vancouver Island (13, 1860, Centridermichthys armatus); British 
Columbia (23, 1866, Centridermichthys armatus); Port Simpson (4, 1883, Leptocottus 
armatus); Queen Charlotte Islands (24 (p. 20), 1901, Leptocottus maculosus); Gabriola Island, 
Nanaimo, Union Bay, Fort Rupert, Alert Bay, and Metlakatla (7, 1907, Leptocottus 
Ucluelet (1, 1920, Leptocottus armatus). 


Enophrys bison (Girard)—Buffalo sculpin 

Range—Central California southwestern 

Specimens collected—Clayoquot Sound: 2222-6-S, one. Queen Charlotte Islands: 3511-S, 
one. 


Previous records—Esquimalt (4, 1883, Aspidocottus bison Girard); Queen Charlotte 
Islands (24 (p. 20), 1901, Euophrys bison); Fort Rupert (7, 1907); Ucluelet (1, 1920); 
Departure Bay area (9, 1923). 


Remarks—This common shore form. 


Myoxocephalus polyacanthocephalus (Pallas)—Great sculpin 
Range—Puget Sound Bering Sea. 


Specimens Sound: 2222-3-T, m., one. Queen Charlotte 
Islands: 3511-Se, 11. 

Previous records—British Columbia (23, 1866, Cottus polyacanthocephalus); Victoria (20, 
1880, Cottus polyacanthocephalus); Kingcome Inlet, Campbell Island (Port McLaughlin), and 
Port Simpson (3, 1881); Metlakatla (7, 1907); Queen Charlotte Islands Skidegate Inlet 
(1, 1920). 


Remarks—This the first report the species for the west coast Vancouver Island. 


Radulinus asprellus Gilbert—Darter sculpin 
Range—Lower California southwestern Alaska. 


Specimens Sound: 2231-10-T, 113 m., one; m., two; 
2231-34-T, m., one. Esperanza Inlet: m., one; 2241-15-7, m., one. 
Queen Charlotte Islands: 3525-T, 111 m., three. 


Previous records—Albatross Stations 4191 (Nanaimo), and 4204 (Fort Rupert) (7, 1907). 


Remarks—These are the first reports the species for the west coast Vancouver Island 
and the Queen Charlotte 
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Family 


Asemichthys taylori Gilbert—Taylor’s sculpin 

Range—Burrard Inlet Queen Charlotte Islands. 

Specimens collected—Queen Charlotte Islands: 3527-D, m., one. 

Previous records—Departure Bay (11, 1912, the type new genus and species); 
Moresby Island Tasu Harbour (32, 1936). 

Remarks—The type the species, described Gilbert, female. second individual, 
male, was obtained the author Jan. 1934, from Burrard Inlet depth about 


metres, taken shrimp trawl. The third specimen known, also male, that taken 
Station The largest these fishes in. total length. 


Oligocottus rimensis (Greeley)—Prickly sculpin 

Range—Central California Nootka Sound. 

Specimens collected—Nootka Sound: 2231-14-S, one; 2231-16-S, two; 
one. 

Previous Island Taylor Bay (18, 1928, Rusciculus rimensis Greeley); 
Barkley Sound (25, 1930, Rusciculus rimensis Greeley). 


Remarks—These records extend the known range the species northward Nootka 
Sound northwest Maquinna Point. 


Oligocottus maculosus Girard—Tide-pool sculpin 

Range—Central California Okhotsk Sea. 

Specimens collected—Clayoquot Sound: 2222-4-S, five; 2222-6-S, four. Nootka Sound: 
2231-14-S, five; 2231-15-S, seven; 2231-16-S, five; 2231-17-S, seven; three. 
Esperanza Inlet: 2242-3-S, 25; 2242-4-S, three. Kyuquot Sound: 2251-13-S, four. Queen 
Charlotte Islands: 3522-S, one; 3531-S, one. 


Previous records—Vancouver Island (13, 1860, Centridermichthys maculosus); British 
Columbia (23, 1866, Centridermichthys maculosus); Victoria (2, 1881); Queen Charlotte 
Islands (24 (p. 20), 1901); Pender Island Otter Bay, Gabriola Island, and Fort Rupert 
(7, 1907); Active Pass, Departure Bay, (Comox, Oligocottus borealis Snyder), Johnstone 
Strait, and Ucluelet (1, 1920). 


Remarks—This common shore form. 


Oligocottus snyderi sculpin 

Range—Southern California Queen Charlotte Islands. 

Specimens Sound: 2222-4-S, 22. Nootka Sound: 2231-16-S, two; 
2231-28-S, three; 2231-29-S, 11; 2231-30-S, two; 2231-32-S, one. Esperanza Inlet: 2242-3-S, 
two; 2242-4-S, two. Kyuquot Sound: 2251-13-S, one. 

Previous records—Ucluelet and Skidegate Inlet (1, 1920, Dialarchus snyderi (Greeley)). 

Remarks—These are the first reports the species for the west coast Vancouver Island 
northwest Barkley Sound. 


Clinocottus globiceps (Girard)—Globe-headed sculpin 

Range—Central California southwestern Alaska. 

Specimens collected—Clayoquot Sound: 2222-4-S, six. Nootka Sound: 2231-16-S, seven; 
2231-17-S, one; 2231-28-S, two; 2231-29-S, six. Inlet: 2242-3-S, two. 
Sound: one. 

Previous records—British Columbia (23, 1866, Centridermichthys globiceps); Queen 
Charlotte Islands (24 (p. 20), 1901, Blennicottus globiceps); Victoria (22, 1909, Oligocottus 
globiceps Girard); Ucluelet (1, 1920, Blennicottus (Girard)). 


Clinocottus embryum (Jordan and Starks)—Mossy sculpin 
Range—Central California Aleutian Islands. 


Specimens collected—Clayoquot Sound: 2222-4-S, two. Nootka Sound: 2231-14-S, two; 
2231-16-S, three; 2231-28-S, five; 2231-29-S, two; 2231-32-S, one. Esperanza Inlet: 2242-3-S, 
two. 

Previous records—Ucluelet (1, 1920, Oxycottus embryum (Jordan and Starks) 

Remarks—These are the first reports the species for the west coast Vancouver Island 
northwest Barkley Sound. 
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Family 


Clinocottus acuticeps (Gilbert)—Sharp-nosed sculpin 
Range—Central California Aleutian Islands. 


Specimens collected—Clayoquot Sound: 2222-4-S, two. Nootka Sound: 2231-16-S, one. 
Kyuquot Sound: 2251-13-S, one. Queen Charlotte Islands: 3511-Se, one. 


Previous records—Departure Bay (10, 1895, Oligocottus acuticeps Gilbert). 


Remarks—These are the first reports the species for the west coast Vancouver Island 
and the Queen Charlotte Islands. 


Ascelichthys rhodorus Jordan and Gilbert—Rosy-lipped sculpin 

Range—Northern California southeastern Alaska. 

Specimens Sound: 2231-15-S, one; 2231-20-S, one; 2231-30-S, one. 
Esperanza Inlet: one. 

Previous records—Victoria (2, 1881); Queen Charlotte Islands (24 (p. 20), 1901); Comox and 
Ucluelet (1, 1920). 


Dasycottus setiger Bean—Spiny-headed sculpin 
Range—Puget Sound Bering Sea. 
Specimens collected—Queen Charlotte Islands: 3525-T, 111 m., one. 
Previous records—Albatross Station 4191, Nanaimo Harbour (7, 1907). 


Remarks—This the first report the species for the Queen Charlotte Islands area and 
the second for British Columbia. exceedingly common species the Strait Georgia 
area, especially Burrard Inlet, moderate depths. 


Family 


Psychrolutes paradoxus Giinther—Tadpole sculpin 
Range—Puget Sound southwestern Alaska. 
Specimens collected—Queen Charlotte Islands: 3525-T, 111 m., five. 


Previous records—Strait Georgia (14, 1861. Type the genus and species); Albatross 
Station 3460, west Jordan River (10, 1895, Psychrolutes zebra Bean); Pender Island 
Otter Bay (7, 1907); Queen Charlotte Islands Skidegate Inlet (1, 1920). 


Remarks—This the first report the species for the west coast Graham Island. 


Family AGONIDAE 


Agonus acipenserinus Tilesius—Sturgeon-like sea-poacher 
Range—Puget Sound Arctic Ocean. 


Specimens collected—Clayoquot Sound: 2221-22-T, m., one. 


Previous records—Vancouver Island (13, 1860); British Columbia (23, 1866); Vancouver 
Island (2, 1881, Podothecus acipenserinus (Pallas) Victoria (8, 1898, Podothecus 
serinus Tilesius). 


the first report the species for the west coast Vancouver Island. 


Asterotheca alascana (Gilbert)—Gray star-snout 
Range—Puget Sound southwestern Alaska. 
Specimens collected—Queen Charlotte Islands: 3525-T, 111 m., one. 


Previous records—Albatross Stations 3445, 3446 (west Race Rocks), 3456 (west Port 
San Juan), and 3459 (south Port San Juan) (10, 1895, Xenochirus alascanus Gilbert). 


Remarks—This the first report the species for the Queen Charlotte Islands area. 
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Family AGONIDAE—Concluded 


Range—Washington Bering Sea. 

Specimens Sound: 2221-20-T, m., one. Sound: 
m., three. 

Remarks—These constitute the first published records the species for British Columbia 
waters. 


Additional records—The first individual known have been taken these waters was 
obtained Sept. 19, 1913, Nanoose Bay and now the collection the Pacific Biological 


Station, 


The author’s collection from Burrard Inlet includes four specimens that were obtained 
beam follows: June 1933, 36.8 55.4 m., one; Feb. 1934, 18.4 27.7 m., one; 
same date, 18.4 36.8 m., two. 


Family CyCLOPTERIDAE 


Eumicrotremus orbis (Giinther)—Spiny lump-sucker 
Range—Puget Sound Aleutian Islands. 
Specimens collected—Clayoquot Sound: m., one. 


Previous records—Esquimalt Harbour (14, 1861, Cyclopterus orbis, type the species); 
Victoria (12, 1891, Cyclopterus spinosus); Queen Charlotte Islands (1, 1920, Eumicro- 
tremus spinosus 


Remarks—This the first report the species for the west coast Vancouver Island. 


Family LIPARIDAE 


Liparis florae (Jordan and Starks)—Shore liparid 
Range—Central California Esperanza Inlet. 


Specimens collected—Nootka Sound: 2231-29-S, one. Esperanza Inlet: 2241-8-Surface 
tow, one; 2241-9-S, two; 2241-12-S, two. 


Remarks—These records constitute the first published for British Columbia waters and 
extend the known range northward Esperanza Inlet east Tatchu Point. The first 
individual known have been taken these waters was one obtained May 30, 1934, 
False Narrows, south Nanaimo, Dr. now the fish collection 
the Pacific Biological Station. 


Liparis fucensis Gilbert—Juan Fuca liparid 
Range—Northern California southeastern Alaska. 
Specimens collected—Queen Charlotte Islands: 3524-S, one. 


Previous records—Albatross Stations 3445 (west Race Rocks), 3459 (south Port 
San Juan (10, 1895) 


Remarks—This the first report the species for the Queen Charlotte Islands. 


Family 


Citharichthys sordidus (Girard)—Mottled sand dab 

Range—Lower California Aleutian Islands. 

Specimens collected—Nootka Sound: 2231-19-T, m., eight. Esperanza Inlet: 2241-10-T, 

Previous records—Johnstone Strait and Calvert Island Safety Cove (4, 1883); 
British Columbia (12, 1891). 

Remarks—These are the first reports the species for the west coast Vancouver Island. 
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Family 


Citharichthys stigmaeus Jordan and Gilbert—Speckled sand dab 
Range—Southern California centra! Alaska. 


Specimens collected—Clayoquot Sound: 2221-8-T, m., two; m., 
three. Esperanza Inlet: 2241-10-7, m., five. Queen Charlotte Islands: 3511-Se, five. 


Remarks—These are the first reports the species for the west coast Vancouver Island 
northwest Barkley Sound and the first for the Queen Charlotte Islands. 


Family PLEURONECTIDAE 


Psettichthys melanostictus Girard—Sand sole 
Range—Central California southeastern Alaska. 


Specimens collected—Clayoquot Sound: 2222-4-S, two. Queen Charlotte Islands: 3511-Se, 
two; Rose spit-7, three. 


Previous records—British Columbia (12, 1891); Queen Charlotte Islands (24 (p. 20), 1901). 


Remarks—This the first report the species for the west coast Vancouver Island. 


Lyopsetta exilis (Jordan and Gilbert)—Slender sole 
Range—Southern California southeastern Alaska. 


Specimens Sound: one. Nootka Sound: 2231-19-T, 
m., one. 


Previous records—Albatross Stations 4191 (Nanaimo Harbour), 4194, and 4197 (Strait 
Georgia) (7, 1907). 


Remarks—These are the first reports the species for the west coast Vancouver Island. 


Eopsetta (Lockington)—Brill 
Range—Southern California Aleutian Islands. 


Specimens collected—Nootka Sound: 2231-19-T, m., five. Esperanza Inlet: 


Previous records—Calvert Island Safety Cove (3, 1881, Hippoglossoides 
Lockington). 


Remarks—These are the first reports the species for the west coast Vancouver Island. 


Lepidopsetta bilineata (Ayres)—Rock sole 
Range—Southern California northeastern Asia. 


Specimens Sound: 2221-8-T, m., five; m., one; 
2221-20-7, m., eight; 2221-27-7, m., one; 2222-4-S, one. Nootka Sound: 2231- 
m., Esperanza Inlet: 2241-10-T, m., 43. 


Previous records—Vancouver Island (23, 1866, Pleuronectes bilineates and umbrosus); 
Carter Bay (4, 1883); Victoria (12, 1891, Pleuronectes bilineatus); Albatross Station 4193, 
Strait Georgia (7, 1907); Departure Bay area (9, 1923). 


Remarks—These are the first reports the species for the west coast Vancouver Island. 
The rock sole well known the fishermen and enters the fresh-fish trade considerable 
extent. 
Pleuronichthys coenosus Girard—C-O sole 

Range—Southern California southeastern Alaska. 


Specimens collected—Nootka Sound: 2231-30-S, one. 


Previous records—British Columbia (12, 1891); Departure Bay (1, 1920); Departure Bay 
area (9, 1923). 


Remarks—This the first report the species for the west coast Vancouver Island. 
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Family PLEURONECTIDAE—Concluded 


Parophrys vetulus Girard—Lemon sole 

Range—Southern California Aleutian Islands. 

Specimens collected—Clayoquot Sound: 2221-8-T, m., one; 100 m., two; 
m., one; 2222-4-S, three. Nootka Sound: 11. Esperanza 
Inlet: m., two; 2242-3-S, one. Queen Charlotte Islands: 3511-Se, 11; 
Rose spit-7, 20. 

Previous records—Victoria (15, 1862, Pleuronectes digrammus British Columbia 
(23, 1866, Pleuronectes digrammus Giinther); British Columbia (12, 1891, Pleuronectes 
vetulus); Albatross Station 3460, west Jordan River (10, 1895); Gabriola Hornby 
Island Tribune Bay, and Fort Rupert (7, 1907); Ucluelet (1, 1920); Departure area 
(9, 1923). 

Remarks—These are the first reports the species for the west coast Vancouver Island 
northwest Barkley Sound and the first for the Queen Charlotte Islands. The lemon sole 
forms large proportion the flat-fish catches sold the local markets. 


isolepis (Lockington)—Butter sole 
Range—Central California Kodiak Island, Alaska. 
Specimens collected—Clayoquot Sound: 2221-22-T, m., one. 


Remarks—This constitutes the first published record the species for British Columbia, 
although the butter sole comparatively common commercial catches northern British 


Columbia waters. 


Platichthys stellatus (Pallas)—Starry flounder 
Range—Central California Arctic Ocean and Japan. 
Specimens collected—Esperanza Inlet: 2242-3-S, one; 2242-4-S, five. 


Previous records—Esquimalt and Fraser River (15, 1862, Pleuronectes stellatus Pallas); 
British Columbia (23, 1866, Platichthys rugosus and Pleuronectes stellatus); Port Simpson 
(4, 1883, Pleuronectes stellatus); Victoria (12, 1891, Pleuronectes stellatus); Gabriola 
Island and Hornby Island Tribune Bay (7, 1907); Departure Bay (9, 1923). 

Remarks—These are the first reports the species for the west coast Vancouver Island. 
The starry flounder abundant commercial catches but not greatly demand. 


Glyptocephalus zachirus Lockington—Rex sole 

Range—Southern California southwestern Alaska. 

Specimens collected—Clayoquot Sound: 2221-23-T, 100 m., two; 118 m., 
three. Nootka Sound: 113 m.. four. Queen Charlotte Islands: Rose four. 

Previous records—Albatross Stations 3447, 3448, 3456 (west Port San Juan), and 3460 
(west Jordan River) (10, 1895); Juan Fuca Strait area (8, 1898); Albatross Station 4201, 
Fort Rupert (7, 1907). 


are the first reports the species for the west coast Vancouver Island 
northwest Port San Juan and also for the Queen Charlotte Islands. 


Microstomus pacificus sole 

Range—Southern California southwestern Alaska. 

Specimens Sound: 2211-1-T, m., one. Sound: 2221-19-T, 
m., one; m., one; 2221- 23- 100 m., one; 2221-26-T, m., 


one. Nootka Sound: m., one; 2231- 19- m., seven. Esperanza Inlet: 
2241-10-7, m., four. Queen Charlotte Islands: 3511-T, 129 m., one; Rose 


one. 
Previous records—Albatross Stations 3447 (west Port San Juan) and 3466 (south 
Victoria) (10, 1895); west coast Vancouver Island (6, 1945). 


Remarks—These are the first reports the species for the Queen Charlotte Islands. 
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Family GOBIESOCIDAE 


Sicyogaster maeandricus (Girard)—Common cling-fish 

Range—Central California Queen Charlotte Islands. 

Specimens Sound: 2222-6-S, two. Nootka Sound: 2231-14-S, five; 
2231-16-S, one; 2231-28-S, two; 2231-29-S, one; 2231-30-S, one. 
Esperanza Inlet: 2241-9-S, two; 2241-12-S, one; 2242-4-S, one. Queen Charlotte Islands: 
3507-S, three. 

Previous records—Queen Charlotte Islands (24 (p. 20), 1901, Caularchus maeandricus); 
Gabriola Island, Fort Rupert (7, 1907, Caularchus maeandricus (Girard) Departure Bay, 
Comox, Ucluelet, and Skidegate Inlet (1, 1920, Caularchus maeandricus (Girard) 


Remarks—This common shore form. 


Family BATRACHOIDIDAE 


Porichthys notatus 

Range—Lower California southeastern Alaska. 

Specimens collected—Esperanza Inlet: one. 

Previous records—Vancouver Island (14, 1861, Porichthys porosissimus); Victoria (8, 
1898, Porichthys porosissimus Cuvier and Val.); Union Bay (7, 1907); Ucluelet 
Porichthys notatus Girard, Vancouver Island margaritatus (Richardson) (1, 1920); 
Departure Bay area (9, 1923). 

Remarks—In the Strait Georgia area the midshipman taken commonly depths 
down metres. 
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